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ABSTRACT
H o rry  and M ario n  co u n tie s  have  m any  g eo m o rp h ic  c h a r a c te r i s t i c s  
ty p ic a l of the  o u te r  p o rtio n  of the  A tlan tic  C o a s ta l P la in . T he seq u en ce  of 
c o a s ta l  and  flu v ia l d e p o s its  r e f le c ts  five  p h a se s  of c o a s ta l  p ro g ra d a tio n , d e ­
s ig n a te d  H o rry , Conw ay, J a lu c o , M y rtle , and R ecen t. D u rin g  each  p h ase  a  
d e p o s it io n a l s u r fa c e  h a s  b een  b u ilt  co m p o sed  of a b a r r i e r  is la n d  beh ind  w hich  
h a s  a cc u m u la te d  q u ie t-w a te r  ( b a c k b a r r ie r  fla t) and flu v ia l s e d im e n ts . A s ix th  
d e p o s itio n a l s u r fa c e  co m p o sed  e n tire ly  of flu v ia l s e d im e n ts  ( T e r r a c e  I) h as  
a ls o  b een  m apped . D iffe re n c e s  in e lev a tio n , so il d ev e lo p m en t, d is s e c t io n , 
d e g re e  of p re s e rv a t io n  of p r im a ry  m o rp h o lo g y , and s t r a t ig ra p h ic  re la t io n s  
in d ic a te  th a t fo u r  m a jo r  t r a n s g r e s s io n s  and p o s s ib ly  tw o m in o r  t r a n s g r e s s io n s  
a r e  re s p o n s ib le  fo r  the  d e p o s itio n a l m o rp h o lo g y , In the  p e r io d s  be tw een  
H o rry  and C o n w ay -Ja lu co , C o n w ay -Ja lu co  and M y rtle , and M y rtle  and R ecen t 
m a jo r  r e g r e s s io n s  of the  s e a  o c c u r re d  d u r in g  w hich  tim e  the  s u r f a c e s  w e re  
ex p o sed  to  flu v ia l d is s e c t io n , so il d ev e lo p m en t and p a r t ia l  w ind d e fla tio n . 
D u rin g  th e  in te rv a ls  w hich s e p a ra te  C o n w ay -Ja lu co  fro m  M y rtle  and M y rtle  
fro m  R e c e n t, two m in o r  r e g r e s s io n s - t r a n s g r e s s io n s  m ay  have tak en  p lace  
le ad in g  in  th e  f i r s t  in s ta n c e  to  the  d ev e lo p m en t of the  J a lu c o  s u r fa c e ,  and in 
the  second  in s ta n c e  to  T e r r a c e  I. T he chang ing  n a tu re  of g eo m o rp h ic  p r o ­
c e s s e s  acco m p an y in g  the  flu c tu a tio n s  of s e a  le v e l in la te  C enozo ic  t im e s  h a s  
lead  to  a co m p lex  p a t te rn  of la n d fo rm s  w h ich  have b een  su p e r im p o se d  upon the  
p r im a r y  d e p o s it io n a l m o rp h o lo g y . T h e se  in c lu d e  e n tre n ch e d  d ra in a g e  b a s in s ,  
b en ch ed  v a lley  s id e s lo p e s , lo c a liz e d  flu v ia l t e r r a c e s ,  s in k h o le s , C a ro lin a  
B ay s and v a lley  d u n e s . T he o ld e r  th e  s u r fa c e  the  g r e a te r  the  v a r ia t io n  in 
m o rp h o lo g y . M o d ifica tio n  of r e l i c t  to p o g rap h y  is  c le a r ly  a  co n tin u in g  p ro c e s s ,  
and r e l i c t  to p o g rap h y  a s s o c ia te d  w ith  p a s t  p h a se s  of h ig h e r  o r  lo w e r s e a  le v e l 
show  v a ry in g  d e g re e s  of p re s e rv a t io n .  T he ch ro n o lo g y  of th e se  e n v iro n m e n ta l 
c h an g e s  r e m a in s  a t  p r e s e n t  a  r e la t iv e  one, and only im p ro v e m e n ts  in  ab so lu te  
d a tin g  te ch n iq u es  to g e th e r  w ith  s tu d ie s  in a d ja c e n t a r e a s  w ill show  how co m ­
p le te  a  Q u a te rn a ry  r e c o rd  is  p r e s e n t  in  H o rry  and M ario n  c o u n tie s .
ix
INTRODUCTION
T h e  n o r th e a s te rn  p o r tio n  of South C a ro lin a  (F ig . 1) is  an  e x c e lle n t 
a r e a  to  s tu d y  la n d fo rm s  c h a r a c te r i s t i c  of th e  A tlan tic  C o as ta l P la in . S eaw ard  
of th e  O ra n g eb u rg  S c a rp  (F ig . 1) la n d fo rm s  a r e  p re d o m in a n tly  d e p o s itio n a l in  
o r ig in . T hey  a r e  co m p o sed  of m a r in e  and  f lu v ia l d e p o s its  of la te  C enozoic  
ag e  (la te  M iocene to  R ecen t), th e  s u r fa c e  of w hich  h as  b e en  m o d ified  in  p a r t  
by  su b se q u e n t e ro s io n a l p r o c e s s e s .  T h is  s tu d y  is  an  h is to r ic a l  a n a ly s is  of 
e ro s io n a l  and  d e p o s it io n a l la n d fo rm s  w ith in  a  s m a l l  p o r tio n  of th is  t e r r a in ,  in  
H o rry  [p ro n . o r - ree ] and M ario n  co u n tie s  (se e  F ig s .  1 and  2 fo r  lo ca tio n ).
H e re  th e  la n d fo rm s  r e f le c t  a  p a t te rn  of g eo m o rp h ic  ev o lu tio n  invo lv ing  the  p r o ­
g ra d a tio n  of a  c o a s t  and ch an g es  in  th e  ty p e , m ag n itu d e  and r e la t iv e  im p o rta n c e  
of p r o c e s s e s  o v e r  t im e . B y e n d ea v o rin g  to  d is c e r n  th e  n a tu re  of fo rc e s  w hich  
p ro d u ced  th e  o b se rv e d  g eo m o rp h ic  p a t te rn ,  i t  i s  th e  o b je c t of th is  lo c a liz e d  
s tu d y  to  c o n tr ib u te  to  the  u n d e rs ta n d in g  of th e  g ro w th  and co n tinuous d e v e lo p ­
m e n t of th e  C o a s ta l P la in  la n d sc a p e .
I t  w a s  a p p a re n t a f te r  a n  in i t ia l  re c o n n a is s a n c e  in  the  s p r in g  of 1964, 
to g e th e r  w ith  a  s tu d y  of a e r i a l  p h o to g ra p h s , th a t  th is  la n d sc a p e  h a s  had  an  
e p iso d ic  h is to ry .  S e v e ra l b a r r i e r  is la n d s  o r  b a r r i e r  s p i ts  w e re  re c o g n iz e d  a t  
d if f e re n t  e le v a tio n s  w ith  a p p a re n t d if f e re n c e s  in  d e g re e  of d is s e c t io n  and 
w e a th e r in g . B ro a d  c lay  f la ts  w e re  found beh ind  each  of th e se  san d  r id g e s  a t  a 
s lig h tly  lo w e r e lev a tio n , and  w e re  in te rp re te d  a s  r e l i c t  lagoon  o r  s a l t  m a r s h  
a r e a s .  A long the  W accam aw , L ittle  P e e  D ee and  G re a t P e e  D ee  r iv e r s ,  
f lu v ia l t e r r a c e s  w e re  o b se rv e d , w hich  cou ld  b e  t r a c e d  d o w n s tre a m  to  w h e re  
th ey  m e rg e  w ith  th e  c la y  f la t s .  T h e re fo re ,  d u r in g  the  s p r in g  and  fa l l  of 1964 
a n  a tte m p t w as  m ad e  to  r e c o n s t r u c t  th e  g eo m o rp h ic  h is to ry  of th e se  c o a s ta l  
and flu v ia l d e p o s its . In th e  s u m m e rs  o f 1965 and 1966 th e  g e o m o rp h ic  in fo r ­
m a tio n  w as  su p p lem en ted  by  a  d r i l l in g  p ro g ra m  to  ex am in e  th e  s t r a t ig r a p h ic  
re la t io n s  b e tw een  and  w ith in  c o a s ta l  and f lu v ia l la n d fo rm s .
T he  a n a ly s is  of H o rry  and M ario n  coun ty  la n d fo rm s  involved  th e  fo l­
low ing s ix  s te p s :
1
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(1) c o m p a r iso n  of p r e s e n t  p r o c e s s e s ,  e n v iro n m e n ts  and la n d fo rm s  
w ith  th e i r  r e l i c t  e q u iv a len ts  a t  h ig h e r  le v e ls ;
(2) m ap p in g  the  m a jo r  g eo m o rp h ic  e le m e n ts  w ith in  H o rry  and M ario n  
c o u n tie s ;
(3) d e s c r ip t io n  of th e  to p o g rap h ic  u n its  th a t  a r e  s ig n ific a n t in  u n d e r ­
s tan d in g  th e  s e q u e n tia l d ev e lo p m en t of th is  la n d sc a p e , and ex am in a tio n  of 
th e i r  re la tio n s h ip  to  e ac h  o th e r ;
(4) r e la t in g  th e  s t r a t ig ra p h y  to  the  o v e rly in g  m orpho logy  and to  
m o d e rn  s e d im e n ta ry  e n v iro n m e n ts ;
(5) te s t in g  th e  u s e fu ln e s s  of c r i t e r i a  such  a s  d e g re e  of d is s e c t io n  and 
so il p ro f i le s  a s  m e a n s  f o r  d is tin g u ish in g  ag e  d if fe re n c e s  b e tw een  d e p o s its ;  
and
(6) m ak in g  in fe re n c e s  f ro m  th e se  d a ta  abou t th e  seq u en ce  of g eo m o rp h ic  
e v e n ts  and  p r o c e s s  ch ange  d u rin g  the  la te  C enozoic  in te rv a l.
T h is  th e s is  i s  p a r t  of a  m o re  g e n e ra l  study of th e  geology of H o rry  
C ounty w hich  in v o lv e s  a n a ly s is  by o th e r  w o rk e rs  of th e  pa leon to logy  and  b io ­
s tra t ig ra p h y , sed im en to lo g y  of R ecen t and  p re -R e c e n t  s u r fa c e s ,  and  pa lyno - 
logy of p e a ts  and  o rg a n ic  c la y s . In th e  p r e s e n t  r e p o r t  only th o se  a s p e c ts  of 
the  geom orpho logy  p e r ta in in g  to  th e  r e g io n 's  h is to ry  w ill be  d is c u s s e d . T he 
p ro b le m  of C a ro lin a  B ay s , a  s ig n if ic a n t f e a tu re  in th e  a r e a ,  w ill be  c o n s id e re d  
e lse w h e re .
ribninfli
-Conway;
F ig u re  1. Map show ing the  C o a s ta l P la in  p o rtio n  of the  P e e  D ee 
d ra in a g e  b a s in  and the  lo c a tio n  of the  s tu d y  a r e a .
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F ig u re  2. Index m ap of H o rry  and M arion  co u n tie s , S. C . , showing location  of topograph ic  
(A to  J )  and geologic sec tio n s  (X and Y).
REGIONAL D ESC R IPTIO N  
G eo g rap h ic  s e tt in g  
H o rry  and M ario n  co u n tie s  in c lu d e  abou t 1 ,6 0 0  s q u a re  m ile s  in  th e  
n o r th e a s te rn  c o r n e r  of South C a ro lin a  (F ig . 1). T h e  a r e a  is  b o rd e re d  on the  
s o u th e a s t  by  th e  A tlan tic  O cean , the  N o r th e a s t  b y  th e  N o rth  C a ro lin a  s ta te  lin e , 
th e  n o r th w e s t by  th e  D illo n  C ounty lin e , and th e  so u th  and so u th w es t by the  
G re a t  P e e  D ee R iv e r  and i t s  d e lta ic  d i s t r ib u ta r ie s .
T he  s tudy  a r e a  d is p la y s  e le v a tio n s  ra n g in g  fro m  se a  le v e l to  115 fe e t. 
T he W accam aw , L itt le  P e e  D e e -L u m b e r  and  G re a t  P e e  D ee  r iv e r s  a r e  b o r ­
d e re d  by sw am py  bo tto m lan d  o r  flood p la in s . R is in g  in  L ak e  W accam aw  in 
N o rth  C a ro lin a  a t  abou t 40 fe e t  above s e a  le v e l , th e  W accam aw  R iv e r  flow s in  
a  to r tu o u s  c o u rs e  to  th e  so u th w es t b e fo re  jo in in g  th e  G re a t P e e  D ee. L ittle  
P e e  D ee  and L u m b e r r i v e r s  w hich  jo in  in  th e  s tu d y  a r e a ,  a ls o  have  th e i r  h e a d ­
w a te r s  in  the  C o a s ta l P la in , and in  co m m o n  w ith  th e  W accam aw  d is c h a rg e  
b la c k , o rg a n ic -c h a rg e d  w a te r  in to  th e  G re a t  P e e  D ee. T he l a t t e r  r i s e s  on the  
B lue  R idge  of N o rth  C a ro lin a  a t  ab o u t 4, 000 fe e t  above  s e a  le v e l . In  th e  u p p e r  
200 m ile s  th is  r i v e r  is  known a s  th e  Y adkin . E ro s io n  of P ie d m o n t and B lue  
R idge ro c k s  r e s u l t s  in  th is  r i v e r  c a r r y in g  su sp en d ed  s i l t  and c la y  in  c o m p a ra ­
tiv e ly  fa s t-f lo w in g  tu rb u le n t w a te r .  A ppendix  l a  s u m m a r iz e s  so m e  of the  
h y d ro lo g ic  p ro p e r t ie s  of th e se  th r e e  r iv e r s .
T h e  u p lan d s  b o rd e r in g  th e  flood  p la in s  a r e  la ce d  w ith  d ra in a g e  c o u r s e s  
g ra d e d  to  r iv e r  le v e l. In v a ria b ly  th ey  a r e  n o n -e ro d in g , f la t-b o tto m e d  v a lle y s  
d e n se ly  c o v e re d  w ith  w a te r - to le r a n t  t r e e s  and s h ru b s .  T hey  a r e  lo c a lly  known 
a s  " sw a m p s"  (e .g .  L ake Sw am p, P o lly  Sw am p, F ig . 2). T y p ic a lly , th e s e  
w a te r - c o u r s e s  p o s s e s s  a  d e n d r i t ic  p a t te rn  w h ich  te n d s  to  t ru n c a te  r e l i c t  d ep o ­
s i t io n a l  f e a tu re s  of th e  up land  s u r fa c e .  A lthough a llu v ia tin g  to d ay , th e i r  
e n tre n c h m e n t h a s  im p a r te d  m uch  of th e  lo c a l r e l ie f  e n c o u n te re d  on  th e  u p lan d s. 
N e a r  the  c o a s t  th is  m ay  on ly  be ab o u t 10 fe e t ,  b u t n e a r  th e  flood p la in s , p a r ­
t ic u la r ly  to w ard  th e  in lan d , lo c a l r e l i e f  m ay  be a s  m uch  a s  40 fe e t .
Away f ro m  d ra in a g e  c o u r s e s ,  th e  u p la n d s  a r e  g e n e ra lly  q u ite  f la t. 
S id e s lo p es  le ad in g  to  flood p la in s  and d is s e c t in g  " sw a m p s"  a r e  of low d e c liv ­
ity , r a r e ly  e x ceed in g  5° and a v e ra g in g  b e tw een  1 and  3°. D unal to p o g rap h y  is
5
6
subdued on the  sandy b a r r i e r s  of p re -R e c e n t  ag e . R e lie f  se ld o m  e x c e e d s  10 
fe e t  a lth o u g h  r e l ie f  in  m o d e m  dune to p o g rap h y  m ay  a t ta in  20 fe e t  o r  m o re . 
Swam p d e p re s s io n s  p o c k -m a rk  th e  upland s u r fa c e s . In sandy t e r r a in  th e se  
m ay  have a n  e ll ip tic a l  o r  oval shape  and b e  fr in g ed  by a  r im  of s p a r s e ly  v e g e ­
ta te d  sand . In th e  geo log ic  l i t e r a tu r e  th e s e  f e a tu r e s  a r e  c a lle d  C a ro lin a  B ay s  
(s e e  Jo h n so n , 1942). L o ca lly , h o w ev er, an y  p o o rly  d ra in e d  p o rtio n  of the  u p ­
land  m ay  be c a lle d  a  "b ay . " T h is  in c lu d e s  th o se  u n d is se c te d  a r e a s  of b a r r i e r s  
and f la ts  u n d e r la in  by c lay  w h e re  the  w a te r  ta b le  i s  a t  o r  above the  su rfa c e  fo r  
m o s t of th e  y e a r .
T h e  c lim a te  of th e  study a r e a  i s  ty p ic a l of the  so u th e rn  A tlan tic  C o a s ta l 
P la in  (K bppen 's  C fa). E xceed ing ly  co ld  w e a th e r  i s  r a r e ,  and  a lth o u g h  the 
ground  m ay  in freq u e n tly  f r e e z e  to  a  d ep th  of one inch , so il f r o s t  and snow 
u su a lly  m e lt  w ith in  a  few h o u rs . T he m ean  annual te m p e ra tu re  a t  C onw ay is  
64°F. T he m ean  fo r  th e  su m m e r is  79°F. and  fo r  th e  w in te r  48°F. R a in fa ll i s  
d is tr ib u te d  th ro u g h o u t th e  y e a r  and  is  h e a v ie s t  in  su m m e r. A nnual p r e c ip i ta ­
tion  a v e r a g e s  51 in c h e s . In freq u e n t h u r r ic a n e s  in the  au tu m n  sea so n  m ay  
r e s u l t  in 10 in c h e s  of r a in  in  a s  m any  h o u rs . T h e se  s to rm s  m ay  lead  to  se v e re  
flooding  in  th e  b o tto m lan d s  and  a lo n g  the  c o a s t . G e n e ra lly , flood ing  ta k e s  
p la c e  in  the  r iv e r  v a lle y s  each  w in te r  m ak in g  a g r ic u l tu re  in  such  a r e a s  an  e x ­
p e n s iv e  o p e ra tio n . P re c ip ita tio n  and  te m p e ra tu re  d a ta  f o r  s e le c te d  s ta t io n s  
w ith in  the  s tudy  a r e a  a r e  su m m a riz e d  in  A ppendix 2.
S e v e ra l c o m m u n itie s  of p la n ts  can  b e  re c o g n ize d  in  re la t io n  to  th e  b ro ad  
to p o g rap h ic  u n its  d e s c r ib e d  abo v e. T he f lo r a  of th e  p o o rly  d ra in e d  flood p la in s , 
d ra in a g e  " sw a m p s"  and "b ay s"  h a s  b e en  l i t t l e  d is tu rb e d  in  c o m p a r iso n  w ith  the  
d e n se ly  s e tt le d  u p lan d s. F lood  p la in s  a r e  c o v e re d  by a  m ixed  hardw ood f o r e s t  
in  w hich  b a ld  c y p re s s  (T axodium  s p . ), tu p e lo  gum  (N yssa  aq u a tica )  and b la ck  
gum  (N yssa  s y lra t ic a )  fo rm  th e  d o m in an t sp e c ie s . L e s s  w a te r - to le r a n t  t r e e s  
in c lud ing  lo b lo lly  p in e  (P in u s  ta e d a ) , o c c u r  on m ic ro - to p o g ra p h ic  h ighs w ith in  
flood p la in s  ( le v e e s , p o in t b a r s ) .  On th e  flood  p la in  of th e  G re a t P e e  D ee 
v a lley  se g re g a tio n  of t r e e s  a c c o rd in g  to  to p o g rap h ic  s i te  i s  v e ry  p rono u n ced . 
O th e r ha rd w o o d s a r e  im p o r ta n t in  th e  sw am p f o r e s t s  of d ra in a g e  c o u r s e s  th a t
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d is s e c t  the  u p lan d s. T h e se  inc lude  re d  m a p le  (A c e r ru b ru m ), a sh  (F ra x in u s  
a m e r ic a n a ), w a te r  oak  (Q u ercu s  n ig ra ), e lm  (U lm us s p . ), and sw e e t gum 
(L iq u id a m b ar s ty ra c if lu a ) . An u n d e rs to ry  of s c ru b  g ra d u a lly  b e co m e s  m o re  
s ig n if ic a n t to w ard  the  head  of th e se  w a te r - c o u r s e s .  On f la t  p o o rly  d ra in e d  
in te rf lu v e s  o c c u rs  the "b ay "  co m m u n ity  w hich  c o n s is ts  o f d e n se  s c ru b , 10-15 
fe e t  h igh , p e n e tra te d  by the  odd pond p in e  (P in u s  s e r o t in a ), sw ee tb ay  
(M agnolia v irg in ia n a ), and bay  m ag n o lia  (Q ordonia  s p . ) G row ing u n d e r v e ry  
low pH co n d itio n s  w ith  a  sandy  s u b s t r a te  c o v e re d  by 1- 4 fe e t  of w oody p e a t, 
the  "b ay "  v eg e ta tio n  is  do m in a ted  by su ch  s h ru b s  a s  P e r s e a  s p . , M y ric a  sp . , 
and V acc in ium  sp . O th e r  p la n ts  of p ro m in en c e  inc lude  th e  fe rn , W o o d w ard ia , 
the  b r i a r ,  S m ilax , and Sphagnum m o s s . T he b e t te r - d r a in e d  up land  a r e a s  a r e  
la rg e ly  u n d e r  p ine , m o s t  of w hich  h a s  b e en  p lan ted  th is  c e n tu ry . Loblolly  
(P in u s  ta e d a ) and lo n g lea f p ine  (P . p a lu s t r is )  a r e  ind igenous to  th e  a r e a ,  b u t 
s la s h  p ine (P in u s  e ll io tt i i )  h a s  b een  in tro d u ce d . M any s p e c ie s  of o aks a r e  
p re s e n t ,  inc lud ing  th e  liv e  oak (Q u ercu s  v irg in ian a ) w hich  is  v e ry  com m on on 
l i t t le - d is tu r b e d  sand r id g e s  in  the  r i v e r  v a lle y s , o r  w h e re  p re s e rv e d  n e a r  
old h o m es.
U pland a r e a s  a r e  the  s i te s  fo r  a g r ic u l tu ra l  s e t t le m e n t in  H o rry  and 
M ario n  c o u n tie s . T h is  a r e a  w as f i r s t  s e t t le d  in  1734 on th e  u p lan d s b o rd e r in g  
the  v a lle y s  and now h a s  a  popu la tion  of ju s t  o v e r  100, 000. In the  18th and 19th 
c e n tu r ie s  the  t id e w a te r  p o rtio n  of the  G re a t  P e e  D ee flood p la in  w as u sed  fo r  
r ic e  cu ltiv a tio n . L a rg e  p lan ta tio n  h o m es w e re  c o n s tru c te d  on a d ja c e n t b lu ffs . 
T oday to b acco  grow n on ly  on the  u p lan d s is  th e  m o s t im p o r ta n t c ro p . I t is  
cu ltiv a ted  on s m a ll  f a rm s , 4 -2 0  a c r e s  in  ex ten t, a long  w ith  c o rn , so y a -b e a n  
sw e e t p o ta to e s , and so m e  co tton . L e s s  than  50 p e r  c e n t of the  la n d sc a p e  is  
fa rm la n d . S m all b a rn s  in  w hich the  to b acco  c ro p  is  c u re d  a re  p ro m in e n t fe a ­
tu r e s  of the  a r e a .  T h e re  a r e  n u m e ro u s  ro a d s  in c lu d in g  s ix  U. S. h ighw ays:
17, 701, 501, 378, 301, and 76 (F ig . 2 ). Only the  flood p la in s  a r e  d iff ic u lt  of 
a c c e s s .  T he c o a s ta l  a r e a  is  a p o p u la r  s u m m e r  to u r i s t  r e s o r t  and  is  h ighly  
u rb a n iz e d . E x cep t fo r  a r e a s  su ch  a s  th e  M y rtle  B each  S ta te  P a rk ,  m o s t of the  
land  behind  th e  b e ac h  h a s  b een  d is tu rb e d  fo r  th e  c o n s tru c tio n  of h o m es, m o te ls , 
a m u se m e n t p a rk s , go lf c o u r s e s ,  e tc . C onw ay is  th e  coun ty  s e a t .
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G eologic b ack g ro u n d
P re v io u s  g eo lo g ic  r e s e a r c h  in  th is  n o r th e a s t  p o rtio n  of South C a ro lin a  
h a s  b e en  of tw o ty p es: g e n e ra liz e d  and p a leo n to lo g ica l. T he g e n e ra liz e d  
acco u n ts  have  invo lved  the  w hole s ta te  (se e  T o urney , 1848; S loan , 1908;
C ooke, 1936). T h is  ty p e  of s tu d y  h a s  b e e n  l im ite d  to  th e  d e s c r ip t io n  of p ro m ­
in e n t e x p o su re s , th e  re c o rd in g  of fo s s i l  lo c a l i t ie s ,  and b ro a d  g e n e ra liz a tio n s  
of the  geo log ic  h is to ry  la rg e ly  b a se d  on a s su m e d  re la t io n s  b e tw een  d e p o s it io n a l 
u n its , in c lu d in g  the  s o -c a l le d  P le is to c e n e  " t e r r a c e s . "  T h e se  w o rk s  h ave  b e e n  
s u p e rse d e d  e ls e w h e re  by  m o re  d e ta i le d  a cc o u n ts  of p a r t ic u la r  a r e a s  (e . g.
M alde , 1959, n e a r  C h a r le s to n ; P o o s e r ,  1965, and C olquhoun, 1965, in  the  
C o n g aree  and S an tee  v a lle y s  and a d ja c e n t up lan d s). A s im i la r  tre n d  is  ap ­
p a re n t  in  o th e r  C o a s ta l P la in  S ta te s . T he w o rk  of H ack (1955) in  M ary lan d , 
J o rd a n  (1962) in  D e la w a re , O aks and C och (1963), O aks (1965)1 and  C och 
(1965) in  s o u th e a s t  V irg in ia , H oyt, W e im e r  and  H enry  (1966) in  th e  v ic in ity  of 
S apelo  Is la n d , G eo rg ia , and A lt and B ro o k s  (1965) in  F lo r id a  in d ic a te  the  
a d v an tag es  of d e ta i le d  fie ld w o rk , w h ich  in  so m e  in s ta n c e s  w e re  su p p lem en te d  
b y  d r i l l in g  p ro g r a m s .
T he  seco n d  ty p e  of geo log ic  r e s e a r c h  in  H o rry  and M ario n  co u n tie s  h a s  
b een  p a leo n to lo g ica l. F o s s i l - r i c h  e x p o su re s  a lo n g  th e  In tr a c o a s ta l  W ate rw ay  
(F ig . 2) have a t t r a c te d  c o n s id e ra b le  a tte n tio n  (C ooke, 1937 ; M an sfie ld  and 
M acN eil, 1937; F r e y ,  1952; D u B ar and C h ap lin , 1963; D u B ar and H ow ard ,
1963; D u B ar and F u rb u n ch , 1965). D u B ar i s  a t  p r e s e n t  co n tin u in g  p a leo - 
e co lo g ica l s tu d ie s  on N eogene fo rm a tio n s  f ro m  th is  a r e a  in  a s s o c ia t io n  w ith  a  
p ro g ra m  of g eo lo g ic  and g eo m o rp h ic  m ap p in g  a ls o  invo lv ing  H. S. Jo h n so n , J r .  
(S tate  G eo lo g ist), and th e  w r i te r .
*O aks (1965), in  a n  e x c e lle n t s u m m a ry  of th e  p o s t-M io c e n e  geo log ic  
l i t e r a tu r e  of th e  A tlan tic  C o a s ta l P la in  h a s  d iv id ed  r e s e a r c h  h e re  in to  fo u r  
p e r io d s : (a) an  in i t ia l  p e r io d  of re g io n a l s t r a t ig ra p h ic  s tu d ie s  (1835-1902);
(b) a  p e r io d  of ch ie fly  m o rp h o lo g ic  s tu d ie s  (1902-1940); (c) a  tra n s i t io n a l  
p e r io d  (1940-1951) and  (d) the  p re s e n t  p e r io d  of d e ta i le d  s t r a t ig ra p h ic  s tu d ie s .
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T h e  g e n e ra l  c h a r a c te r  of the  geology of n o r th e a s te rn  South C a ro lin a  i s  
su m m a riz e d  in  T ab le  I, a  s tra t ig ra p h ic  co lu m n  fo r  H o rry  C ounty. A w edge of 
C re ta c e o u s  and  y o u n g er se d im e n ts  1 ,2 0 0  f e e t  th ic k  o v e r l ie s  P ied m o n t c r y s t a l ­
lin e  and m e ta m o rp h ic  ro c k s  { R ich a rd s , 1945). T h is  th ic k n e s s  in c r e a s e s  to  
n o rth  and sou th  re a c h in g  a  m ax im u m  of o v e r  10 ,0 0 0  fe e t  n e a r  C ape H a t te r a s .  
C re ta c e o u s  fo rm a tio n s  (B lack  C re e k  and P e e  D ee) o u tc ro p  c lo se  to  sea  le v e l in  
the  study a r e a .  T hey  c o n s ti tu te  th e  s e d im e n ta ry  " b a se m e n t co m p lex "  w hich  i s  
e a s ily  re c o g n ize d  in  d r i l l in g  w ith  a  p o w er a u g e r .  T he  P e e  D ee fo rm a tio n , fo r  
in s ta n c e , is  a  v e ry  tig h t, d a rk  g ra y  m a r l .
A n im p o r ta n t geo log ic  and  to p o g rap h ic  c o n ta c t on th e  C o a s ta l P la in  is  
the  O ra n g eb u rg  S ca rp  (s e e  P o o s e r ,  1965, and F ig . 1). M iocene fo rm a tio n s  
(e. g. D uplin) o c c u r  to  th e  e a s t  of th is  s c a rp  a s  do  m a r in e  and  b ra c k is h - w a te r  
d e p o s its  of Q u a te rn a ry  a g e . T o th e  w e s t, E o cen e , P a le o c e n e  (? )  and 
C re ta c e o u s  ro c k s  r i s e  to  600 fe e t  above  sea  le v e l. B etw een  th e  F a l l  L in e , show n 
by the  o u te r  l im it  of the  P ied m o n t in  F ig u re  1, and th e  toe  of th e  O ra n g eb u rg  
S ca rp  a t  +200 fe e t  l ie s  the  U p p e r C o a s ta l P la in  w hich  d is p la y s  a s  m uch  a s  140 
fe e t  of lo c a l r e l ie f .  T h is  i s  in  s tro n g  c o n t r a s t  to  th e  r e l ie f  of the  L o w er 
C o a s ta l P la in  w hich  se ld o m  e x c e e d s  40-50  fe e t.
C enozo ic  s t r a ta  in  th e  study  a r e a  in  th e  L o w er C o a s ta l P la in  r a n g e s  in  
age  f ro m  the  L a te  M iocene (Duplin) to  R e c e n t. T h ey  c o n s is t  of u n co n so lid a ted  
sand to g e th e r  w ith  b e d s  of c la y , m a r l ,  l im e s to n e , s e m i- in d u ra te d  san d s to n e , 
and g ra v e l. T h e re  i s  no known o c c u r re n c e  in  H o rry  C ounty of E ocen e  o r  
O ligocene fo rm a tio n s  s im i la r  to  th e  B lack  M ingo, S an tee  L im e s to n e , M cB ean , 
o r  C o o p er M a r l fo rm a tio n s  d e s c r ib e d  by  M alde (1959) and P o o s e r  (1965) f ro m  
c e n tr a l  South C a ro lin a .
T h e  D uplin  fo rm a tio n  in th is  a r e a  i s  a  so ft, s h e l l - r ic h  m a r l ,  c o n ta in in g  
c o a r s e  sand and sm a ll g ra n u le s  in  p la c e s . I t  i s  b e lie v ed  to  r e p r e s e n t  a  sh e lf 
e n v iro n m e n t <cf. D u B ar and  S o llid ay , 1961; D u B ar and  H ow ard , 1964). T h e re  
i s  so m e  q u e s tio n  a s  to  w h e th e r  i t  g ra d e s  upw ard  and  sea w ard  in to  th e  W ac­
cam aw  fo rm a tio n . D u B ar and F u rb u n ch  (1965) in  a  r e c e n t  study  have  e m p h a ­
s ized  th e  idea  th a t  th e  W accam aw , a ls o  a  h igh ly  f o s s i l i f e ro u s  sandy  m a r l  o r  
lim e s to n e , i s  P le is to c e n e  in  a g e , and n o t P lio c e n e  a s  c o n s id e re d  by o th e r s .
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T ab le  I
G e n e ra liz e d  G eologic C olum n, H o rry  C ounty, S.






S ands, s i l t s ,  c la y s ,  u n c o n so lid a te d , 
in te rb e d d ed  an d  c ro s s -b e d d e d
S h e ll-b e a r in g  sand o r  m a r l ,  u n con­
so lid a ted ; and c a lc a re o u s  l im e s to n e , 
in d u ra te d . "W accam aw  fo rm a tio n "
Soft, c re a m - c o lo r e d  m a r l  o r  c a lc a re o u s  
l im e s to n e , r ic h  in  O s tre a  and P e c  ten  
s p e c ie s . "D uplin  fo rm a tio n "
A rg illa c e o u s  san d sto n e  o r  m a r l ,  d a rk  
g ra y , m ic a c e o u s , c a lc a re o u s , w ith  
d isc o n tin u o u s  h a rd  lim e s to n e  le d g es . 
" P e e  D ee fo rm a tio n "  ("B la ck  C re e k  
f o r m a t io n ,"  s e e  C ooke, 1936, p . 36, 
o u tc ro p s  in  M arlo n  C ounty in  p la c e  of 
th e  P e e  D ee fo rm a tio n ) .
Sand and g ra v e l, m ic a c e o u s , non- 
c a lc a re o u s ,  c o m p a c t " T u s c a lo o s a  o r  
M iddendorf fo rm a tio n "
R ecen t to 
P le is to c e n e
P le is to c e n e  to  
P lio ce n e
L a te  M iocene
U p p er C re ta c e o u s
U p p e r C re ta c e o u s
1200 C ry s ta l l in e  b a se m e n t P r e - C a m b r ia n  to  
P a le o zo ic
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Y ounger C enozoic  se d im e n ts , p re su m a b ly  of P le is to c e n e  o r  R ec e n t
2
ag e , a r e  c le a r ly  s e p a ra te d  in  tim e  fro m  W accam aw  and  eq u iv a len t d e p o s its . 
T he p re s e n t  study  w ill a t te m p t to  d e m o n s tra te  th a t a  c o m p a r iso n  of the  geo ­
m orpho logy  and s o i ls  of the  d e p o sitio n a l s u r fa c e s  in  n o r th e a s te rn  South 
C a ro lin a  su p p lem en ted  by a  study  of su b su rfa c e  re la t io n s ,  show s th a t th e  d ep ­
o s itio n a l h is to ry  o f th is  re g io n  h a s  b e en  e p iso d ic  s in c e  W acc im aw  tim e s . 
T h e re  h av e  b e en  th r e e  m a jo r  t r a n s g r e s s io n s  and two m in o r  o n e s  w hich have 
le ft th e i r  m a rk  on the  H o rry -M a rio n  la n d sc a p e  in  the  p o s t-W accam aw  
(Q u a te rn a ry  ?) in te rv a l.
2
In  th is  p a p e r  th e  p e rio d  d e s ig n a te d  a s  R ecen t r e f e r s  to  the  in te r ­
val s in ce  th e  sea  le v e l com m en ced  i t s  l a s t  m a jo r  r i s e  to  the  p r e s e n t  (i. e . 
f ro m  a p p ro x im a te ly  18 ,000  B P , C u rra y , 1965).
LANDFORM  T Y PES 
D ep o sitio n a l s u r fa c e  - -  d e f in itio n
T h e  p re s e n t  s tudy  em p lo y s  the  te rm  "d e p o s itio n a l s u r fa c e "  in  r e fe re n c e  
to  a  s e d im e n ta ry  d e p o s it exposed  a t  th e  su r fa c e  a t  a  p a r t ic u la r  ra n g e  of 
e lev a tio n . M ore  sp e c if ic a lly  a  d e p o s itio n a l su r fa c e  in  th is  a r e a  c o m p r is e s  th e  
n e a r s h o re ,  b a r r i e r ,  lagoonal (inc lud ing  m a r s h  and  e s tu a r in e ) ,  d e lta ic  and 
flu v ia l d e p o s its  dev e lo p ed  d u rin g  a  t r a n s g r e s s io n  of th e  se a  and  exp o sed  d u r in g  
a  r e g r e s s io n .  T h e se  v a r io u s  d e p o s its  m ay  b e  g rouped  in to  tw o fa c ie s  d iv is io n s : 
c o a s ta l  and  flu v ia l.
C o a s ta l fa c ie s
S e d im e n ta ry  e n v iro n m e n ts  d ir e c t ly  in flu en ced  by c o a s ta l  p r o c e s s e s  
such  a s  w av es , l i t to r a l  c u r r e n t s  and  t id e s  fo rm  c o a s ta l  d e p o s itio n a l s u r fa c e s . 
A s  i l lu s t r a te d  in  F ig u re  3, five  b a r r i e r s  ( b a r r i e r  is la n d s  o r  b a r r i e r  s p its ) , 
tre n d in g  p a r a l le l  to  th e  p re s e n t  c o a s t , have  b e en  re c o g n ize d  in  H o rry  County. 
T hey  a r e  r e f e r r e d  to  a s  th e  R ec e n t, M y rtle , J a lu c o , Conw ay and H o rry  b a r ­
r i e r s  in  th e  fo llow ing d e sc r ip tio n . Any p a r t ic u la r  b a r r i e r  p o s s e s s e s  a  h ighly  
v a r ie d  topography  b e c a u se  of th e  i r r e g u la r  a cc u m u la tio n  of dune sand  o r  the  
d ev e lo p m en t of b e ac h  r id g e s  a lo n g  a n c ie n t s h o re lin e s .
S h e lte re d  f ro m  d i r e c t  w ave a c tio n  by the  b a r r i e r s  a r e  b ro a d  f la t s  c o m ­
p o sed  of f in e - te x tu re d  se d im e n ts , u su a lly  s ilty  c la y s . T h e se  f la ts  c o n s ti tu te  
the  tid a l m a r s h ,  t id a l  f la t s ,  t id a l c h an n e ls  and  lag o o n al e n v iro n m e n ts  c h a r a c ­
t e r i s t i c  of a r e a s  b a ck  of c o a s ta l  b a r r i e r s .  On F ig u re  3 th ey  a r e  shown a s  
" b a c k b a r r ie r  f l a t s , "  a  te r m  w hich  h a s  l e s s  g en e tic  im p lic a tio n  th an  " la g o o n ," 
" so u n d "  o r  " e s tu a r in e "  f la ts .  B a c k b a r r ie r  f la t s  w ith  t h e i r  t id a l  c r e e k  d ra in a g e  
p a t te rn  m e rg e  w ith  th e  d e lta ic  a r e a  of the  la rg e  r iv e r s .
A c o a s ta l  d e p o s itio n a l su r fa c e  i s  th e re fo re  d iv is ib le  in to  tw o m a jo r  
u n its : a  b a r r i e r  and  a  b a c k b a r r i e r  f la t .  W ith in  H o rry  C ounty one su ch  su r fa c e  
i s  fo rm in g  today ; th is  i s  d e s ig n a ted  th e  R e c e n t su r fa c e  on F ig u re  3. C o as ta l 
s u r fa c e s  of p re -R e c e n t  ag e  o c c u r  in land  of th e  R ec e n t su rfa c e  and a r e  nam ed  
a f te r  th e i r  b a r r i e r  r id g e s  (F ig . 3). T he p r im a r y  d e p o s itio n a l la n d fo rm s  of 
th e s e  r e l i c t  f e a tu r e s  a r e ,  of c o u rs e ,  now b e in g  m odified  by w e a th e rin g  and
s u b -a e r ia l  p r o c e s s e s  of e ro s io n  and  d ep o sitio n .
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F ig u re  3. D is trib u tio n  of c o a s ta l d ep o sitio n a l su r fa c e s  and th e i r  d iv is io n  into b a r r i e r  and 






F lu v ia l fa c ie s
W hile  c o a s ta l  d e p o s its  a r e  b e in g  la id  dow n n e a r  the  s h o re lin e , flu v ia l 
s e d im e n t i s  a cc u m u la tin g  a s  a  flood p la in  u n d e r  f r e s h  w a te r  c o n d itio n s  in  th e  
r i v e r  v a lle y s . A g iv en  f lu v ia l su r fa c e  c o n ta in s  s e v e ra l  d is t in c t  s e d im e n ta ry  
e n v iro n m e n ts  a s s o c ia te d  w ith  the  d e v e lo p m en t of le v e e s , c h a n n e ls , po in t b a r s ,  
and flood b a s in s .  T he  ab an d o n m en t and in c is io n  of flood p la in s , o r  flu v ia l s u r ­
fa c e s ,  to  fo rm  r i v e r  t e r r a c e s  h a s  b e en  re p e a te d  s e v e ra l  t im e s  in  th e  study 
a r e a ,  so th a t  a  f lig h t of th re e  t e r r a c e s  i s  com m on  a lo n g  th e  m a jo r  v a lle y s . 
R a th e r  th an  a s s ig n  lo c a l n a m e s  to  e ac h  s u r fa c e , th e  abandoned f e a tu r e s  w ill be  
id en tified  by R om an  n u m e ra ls  co m m en cin g  w ith  th e  lo w e st t e r r a c e .  T he d i s ­
tr ib u tio n  of th e  m o d e rn  flood p la in  and  r iv e r  t e r r a c e s  i s  shown in  F ig u re  4.
A lso  shown on th is  m ap  a r e  a e o lia n  d e p o s its  b o rd e r in g  th e  m o d e rn  flood p la in  
in  the  L it t le  and G re a t  P e e  D ee  v a lle y s . A s w ill b e  d is c u s s e d  b e lo w , th e s e  
d u n e s  a r e  re la te d  to  the  p h a s e s  of v a lle y  e n tre n c h m e n t.
T o w ard  th e  head  of W inyah B ay  in  G eorgetow n  C ounty , the  flu v ia l s u r ­
fa c e  i s  m o re  d e l ta ic  in  c h a r a c te r  and  i s  in flu en ced  by lu n a r  t id e s .  H e re  th e  
flood  p la in  m e rg e s  w ith  th e  m o d e rn  b a c k b a r r i e r  f la t. S im ila r ly , r i v e r  t e r r a c e s  
m e rg e  w ith  eq u iv a len t b a c k b a r r ie r  f la t s ,  and  th is  f a c t  p e rm its ,  in  som e c a s e s ,  
r e l ia b le  c o r r e la t io n  b e tw een  flu v ia l and  c o a s ta l  s u r fa c e s .
M ethods of m app ing
T he  a e r i a l  photo m o s a ic s  (1M = 1 m ile )  w e re  f i r s t  ex am in ed  fo r  in d ic a ­
tio n  of c o n ta c ts  b e tw een  d e p o s it io n a l s u r f a c e s .  T he b o u n d a r ie s  of b a r r i e r ,  
b a c k b a r r i e r  f la t  an d  flu v ia l f a c ie s  w ith in  a  s u r fa c e  w e re  a ls o  d e lin e a te d . P o in ts  
of d e ta i l  w e re  f u r th e r  ch eck ed  on to p o g ra p h ic  m a p s  and  la rg e  s c a le  a e r ia l  p h o to ­
g ra p h s  (1 :2 0 ,0 0 0 ). C o n ta c ts  w e re  ch eck ed  in  th e  fie ld  by t r a v e r s e s .  S e d im e n ts  
w e re  ex am in ed  in  ro a d  c u ts ,  in  shallow  a u g e r  h o le s  o r  t r e n c h e s  w hen th e re  
w e re  p ro b le m s  of id e n tif ic a tio n . H and and a n e ro id  le v e llin g  w a s  u n d e r ta k e n  
a t  s e le c te d  p o in ts  to  ch eck  d e ta i ls  o f r e l ie f  n o t c le a r ly  shown on the  to p o g ­
ra p h ic  m a p s . A ll b o u n d a rie s  w e re  f in a lly  p lo tted  on a  b a se  m ap  a t  a  s c a le  of 
1" = 1 m ile . T h e s e  b o u n d a r ie s  a r e  re p ro d u c e d  in  th is  p a p e r  in  F ig u r e s  3 and 4.
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F ig u re  4. D is tr ib u tio n  of fluv ia l d epositional s u rfa c e s  and v a lley  dunes, H orry  and M arion  
co u n tie s , S .C .
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T h e  c r i t e r i a  u se d  in  the  re c o g n itio n  of s u r fa c e  and f a c ie s  u n its  inc lude :
(1) g e n e ra l  p a t te rn  and type  of p r im a ry  d e p o sitio n a l la n d fo rm s  su ch  a s  
b e ac h  r id g e s ,  t id a l d ra in a g e  n e tw o rk s , e t c . ,
(2) s c a rp  c o n ta c ts  b e tw een  s u r fa c e s  re f le c t in g  e ro s io n a l u n c o n fo rm i­
t ie s  and  d if f e r e n c e s  in  e lev a tio n  of th e  su r fa c e  u n its ;
(3) u n c o n fo rm itie s  in  th e  su b su rfa c e ; l ith o lo g ica l and  p a leo n to lo g ica l 
v a r ia t io n s  w e re  u sed  to  d is tin g u ish  fa c ie s  c o n ta c ts  in  th e  su b su rfa c e  ( th is  w o rk  
u tiliz e d  a  p o w er a u g e r  d r i l l  o p e ra te d  by  H. S. Jo h n so n , J r . , S ta te  G eo lo g ist,
S. C . ) ;
(4) d if f e re n c e s  in  the  d e g re e  of w e a th e rin g  of s im i la r  li th o lo g ie s  in  
d e p o s its  a t  d if f e re n t e le v a tio n s ; th is  c r i t e r io n  invo lved  th e  c o m p a r iso n  of so il 
p ro f i le s ;  and
(G) v a r ia t io n s  in  th e  n a tu re  of d is s e c t io n  of p re -R e c e n t  s u r fa c e s  and 
fa c ie s  a c c o rd in g  to  g e o m e try  of b a s in , re la t iv e  r e l ie f  and s id e s lo p e  d ev elo p m en t.
SEQUENCE OF DEPOSITIONAL SURFACES
T h e  s tr a t ig ra p h ic  seq u en ce  of d e p o s its  w hich  c o m p r is e  th e  la n d sc a p e  of 
H o rry  and  M ario n  c o u n tie s  is  show n in  tw o g e n e ra liz e d  c r o s s - s e c t io n s  t r a n s ­
v e r s e  to  th e  c o a s t  (F ig . 5). T h is  f ig u re  i l lu s t r a te s  th e  d e sc e n d in g  n a tu re  of 
th e  d e p o s itio n a l seq u en ce  w ith  o ld e r  s u r fa c e s  lo ca ted  f a r th e s t  f ro m  the  c o a s t  
and  a tta in in g  h ig h e s t e le v a tio n s . A lso  e m p h as iz ed  a r e  th e  s c a rp  c o n ta c ts  
b e tw een  c o a s ta l  s u r fa c e s  a s  w e ll a s  be tw een  f lu v ia l t e r r a c e s  w ith in  r iv e r  v a l ­
le y s . T he re m n a n ts  of o ld e r  f a c ie s  can  b e  t r a c e d  b e n ea th  y o u n g e r d e p o s its  a t  
lo w e r le v e ls , a  phenom enon m o s t  c le a r ly  d isp la y ed  by th e  o u tc ro p  of the  
"W accam aw  fo rm a tio n ” a long  th e  In tr a c o a s ta l  W ate rw ay . T h e se  d a ta , a lo n g  
w ith  o th e r  c r i t e r i a  noted  in  the  p re v io u s  sec tio n  have  m ad e  p o s s ib le  a  m o re  
d e ta i le d  d e s c r ip t io n  and a  m o re  a c c u ra te  in te rp re ta t io n  o f th e  g eo m o rp h ic  
seq u en ce  th an  h a s  h ith e r to  b e en  u n d e rta k en .
P re v io u s  l i t e r a tu r e  
In  com m on w ith  m o s t o f the  A tlan tic  C o a s ta l P la in , H o rry  and M ario n  
c o u n tie s  have  no t b een  th e  su b je c t of d e ta i le d  g eo m o rp h ic  r e s e a r c h  in  c o m p a r i­
son w ith  s tu d ie s  of R ec e n t and P le is to c e n e  d e p o s itio n a l s u r f a c e s  a lo n g  th e  Gulf 
C o a s t (e .g . R u s s e l l ,  1936; F is k , 1939, 1940, 1944; P r i c e ,  1958; L eB lanc  and 
H odgson, 1959; B e rn a rd  and L eB lan c , 1965). C ooke (1936) in h is  m ap  of the  
" t e r r a c e  fo rm a tio n s"  of South C a ro lin a  re c o g n ize d  six  p o s t-P lio c e n e  u n its  in  
H o rry  and  M ario n  C oun ties:
R ecen t
P a m lic o (25 f t . )
T a lb o t (42 f t . )
P enholow ay (70 f t . )
W icom ico (100 f t . )
S underland (170 f t . )
D o e rin g  (1960) re c o g n iz e d  only fiv e  " t e r r a c e  fo rm a tio n s "  in  th is  a re a :
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F ig u re  5. G en era lized  geologic c ro s s - s e c t io n s  t r a n s v e r s e  to  c o a s t showing the re la tio n sh ip  
betw een m a jo r  s tra tig ra p h ic  u n its  and d ep o sitio n a l su r fa c e s . F o r  location  of s ec tio n s  see  
F ig . 2.
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S h o re lin e E lev a tio n In tr a c o a s ta l  F la t  E lev a tio n
R ec e n t 0-20  ft.
P le is to c e n e
P a m lic o 25-30  ft. 20 ft.
T a lb o t 50 ft. 
8 0 -90  f t .  f
40 ft.
P enholow ay 70 ft.
W ico m ico 100-110 f t 90 ft.
D o e r in g ’s  g e n e ra liz e d  m ap  ( ib id . , F ig . 12) s e e m s  to  p la c e  th e  S underland  
fo rm a tio n  (s h o re lin e  e lev a tio n  120 fe e t ,  in tr a c o a s ta l  f la t  e lev a tio n  120 fee t) 
in land  f ro m  M ario n  coun ty  w ith  the  c o n ta c t p a s s in g  th ro u g h  the  tow n of 
D illon . C olquhoun (1965) in  an  eq u a lly  g e n e ra liz e d  m ap  of th e  p h y s io g rap h y  
of South C a ro lin a , re c o g n iz e s  th e  P a m l ic o - P r in c e s s  A nne, T a lb o t and  
W icom ico  " t e r r a c e  se d im e n t c o m p le x e s"  in  th is  a r e a .
A s  p re v io u s ly  m en tio n ed , D u B ar and  o th e r s  have  u n d e rta k e n  fau n a l 
s tu d ie s  o f th e  f o s s i l - r i c h  W accam aw  and  P a m lic o  fo rm a tio n s . In th e s e  s tu d ie s , 
a t te m p ts  have b e en  m ad e  to  in fe r  e n v iro n m e n ts  and  s t r a t ig ra p h ic  r e la t io n s .
A m a jo r  c o n tr ib u tio n  of h is  r e s e a r c h  h a s  b e en  th e  re c o g n itio n  of f a c ie s  w ith in  
the  c la s s ic  P a m lic o  " t e r r a c e  fo rm a tio n "  (D u B ar and C h ap lin , 1963). R e ­
v is io n  of th is  fo rm a tio n  i s  su g g es ted  (D u B ar and S o llid ay , 1963) su p p o rtin g  
th e  V irg in ia  r e s e a r c h  of O ak s and C och (1963) and w o rk  in  F lo r id a  (A lt and 
B ro o k s , 1965).
A p re l im in a ry  study  of the  "d e p o s itio n a l e le m e n ts "  of the  a r e a  be tw een  
the  C ape F e a r  and G re a t P e e  D ee r i v e r s  w a s  re c e n tly  u n d e rta k en  by Jo h n so n  
and D u B ar (1964). T hey  re c o g n iz e d  e lev en  " e le m e n ts "  in  th is  r e p o r t ,  b u t now 
c o n s id e r  (p e rso n a l co m m u n ica tio n ) th a t  th e r e  w e re  s e v e ra l  m is in te rp re ta t io n s  
of d e p o s it io n a l e n v iro n m e n ts .
C o a s ta l f a c ie s - - b a r r i e r . T h e  m o d e rn  b a r r i e r  is la n d s , lo c a ted  n e a r  
C h e r ry  G rove  to  th e  n o r th  and M u r r e l l s  In le t to  th e  sou th  (s e e  F ig . 2 fo r  
lo c a tio n  of a l l  p la c e  n a m e s ) , la c k  w e ll-d e v e lo p e d  a c c re t io n a ry  to p o g rap h y , and  
a r e  g e n e ra lly  c h a r a c te r iz e d  by  a  s in g le  dune r id g e . A s  shown in  the
S u rfa ce  of la te  R e c e n t ag e
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to p o g rap h ic  s e c tio n  F ig u re  6 , A - A \  th e s e  is la n d s  a r e  b o rd e re d  on th e  s e a w a rd  
s id e  by  a  b ro a d  san d  b e ac h , and on th e  in land  s id e  by a  s e r i e s  of c o a le sc in g  
w a sh o v e r  fa n s . T he b a r r i e r s  se ld o m  ex ceed  1 ,0 0 0  fe e t  in  w id th . A t low tid e  
th e  b e a c h  m ay  b e  a s  m uch  a s  200 fe e t  w id e . T he b e a c h e s  of th e  b a r r i e r  is la n d s  
a t  C h e r ry  G ro v e , n e a r  th e  N o rth  C a ro lin a  s ta te  lin e , fre q u e n tly  p o s s e s s  r id g e  
and ru n n e l m ic ro to p o g ra p h y , w h e re a s  to  th e  so u th  n e a r  M u r re l ls  In le t the  
b e ac h  fa c e  h a s  s te e p e r  s lo p e s  (up to  5°) and  c u sp s  m ay  be  s e e n  freq u e n tly .
T h e se  v a r ia t io n s  p ro b a b ly  r e f le c t  d if f e re n c e s  in  b e ac h  g ra in  s iz e ;  c o a r s e  san d , 
r ic h  in  s h e ll  f r a g m e n ts , is  m o re  s ig n if ic a n t in  th e  so u th e rn  a r e a  a s  c o m p ared  
w ith  m e d iu m -f in e  san d  a t  C h e r ry  G rove . In  bo th  lo c a l i t ie s  th e  a r e a  beh ind  th e  
b e ac h  is  a  s e m i- s ta b i l iz e d ,  dune san d  co m p lex  r i s in g  to  a  m ax im u m  of 30 fe e t  
above p re s e n t  s e a  le v e l (P la te  la ) .  E n c lo sed  d e p re s s io n s  a r e  f re q u e n tly  e n ­
c o u n te re d  in  the  dune fie ld .
L o bes of san d  p ro je c t  in to  th e  t id a l  m a r s h  f ro m  th e  r e a r  of th e  dune 
a r e a .  T he m ic r o - r e l i e f  on th e s e  to n g u es  is  v e ry  s lig h t (F ig . 6 , A -A ') . T hey  
s lo p e  fro m  + 8 fe e t  above MSL to  + 3 fe e t , and n e a r  to  th e  m a r s h  c o n ta c t m ay  
b e  q u ite  b a r e  of v eg e ta tio n . In h is  s tu d y  of b a r r i e r  and b a c k b a r r ie r  s e d im e n ta ry  
e n v iro n m e n ts  in  s o u th e a s te rn  V irg in ia , O aks (1965, pp . 51-53) r e f e r r e d  to  
th e s e  a r e a s  a s  backdune f la ts .  T he lo b a te  fo rm  of th e se  san d  s h e e ts  su g g e s ts  
a  w a sh o v e r  fan  o r ig in , an  in fe re n c e  su p p o rte d  by  th e  type  of s e d im e n ta ry  
s t r u c tu r e s  and th e  re la tio n s h ip  to  b re a c h e s  in  b a r r i e r  du n es  p ro d u ced  d u rin g  
in fre q u e n t h u r r ic a n e s .
T he b a r r i e r  is la n d s  se ld o m  ex ceed  3 m ile s  in  len g th . T hey  a r e  s e p a ­
ra te d  fro m  e ac h  o th e r  by  n a r ro w  in le ts  c h a r a c te r iz e d  by ra p id  c u r r e n ts ,  d e ep  
ch an n e ls  and san d  sh o a ls  w hich  s p re a d  b o th  lan d w ard  and s e a w a rd . In  so m e  
a r e a s  m an  h a s  f il led  the  le s s  p o w erfu l in le ts  only  to  find  th a t  d u rin g  h u r r ic a n e s  
the  old ch an n e ls  a r e  re o p e n ed . B oth  a t  L ittle  R iv e r  In le t  and M u rre l ls  In le t 
th e  so u th w ard  m o v em en t of b e ac h  d r i f t  is  r e s u lt in g  in  a  n a tu ra l  f i l l  on th e  
n o r th e rn  s id e s  of in le ts .  T h is  is  a ls o  re f le c te d  in  the  g r e a te r  w id th  of h u m ­
m ocky  dune to p o g rap h y  a t  the  s o u th e rn  ends of th e  b a r r i e r  is la n d s . In  c o n ­
t r a s t ,  n o r th e rn  p o rtio n s  of the  b a r r i e r s  a r e  r e la t iv e ly  n a r ro w  w ith  f re q u e n t 
b re a c h e s  in  th e  fo re d u n e s . H e re  fo red u n e s  show  s tro n g  s ig n s  of w ave
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F ig u re  6 . T o p o g rap h ic  se c tio n s  a c r o s s  b a r r i e r  s u r fa c e s , 
H o rry  C ounty , S .C . F o r  lo ca tio n  of s e c tio n s  se e  F ig . 2.
P la te  l a .  M o d em  b each  and fo red u n e  a t  W a ite r  Is la n d , n e a r  L ittle  
R iv e r  In le t ,  H o rry  C ounty , See a ls o  s e c tio n  A -A ', F ig . 6 .
P la te  lb .  F r e s h w a te r  p e a t ap p ro x . 3 ,0 0 0  y e a r s  old (C14 s i te  No. 1 , 
F ig . 2 , A ppendix  4) ex p o sed  d u r in g  a  s to rm  on M ay 1, 1964.
P la te  l a .
P la te  lb .
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e ro s io n . T h is  ten d en cy  fo r  e ro s io n  a t  one end and d e p o sitio n  a t  th e  o th e r  end 
r e s u l t s  in  b a r r i e r  is la n d  m ig ra t io n  in  th e  d ire c t io n  of d o m in an t s e d im e n t t r a n s ­
p o r t ,  w h ich  a c c o rd in g  to  Hoyt (p e rso n a l co m m u n ica tio n ), is  a  co m m o n  phenom ­
enon a long  th e  e a s t  c o a s t  b e in g  e sp e c ia l ly  w e ll do cu m en ted  a t  Sapelo  Is lan d  in  
G eo rg ia .
B etw een  C h e r ry  G rove and S u rf s id e  B ea c h  (F ig . 2) th e  m o d e rn  b e ac h  
d i r e c t ly  a b u ts  the  M y rtle  b a r r i e r ,  th e  lo w e s t b a r r i e r  of p re -R e c e n t ag e  (se e  
F ig . 5 , X -X ' fo r  s t r a t ig r a p h ic  re la tio n s h ip ) . P i t s  dug in to  th e  b e ac h  in  s e v e ra l  
p la c e s  re v e a le d  th e  tru n c a te d  s o il  p ro f ile  of the  M y rtle  b a r r i e r ,  3 -7  fe e t below  
M SL. F r e s h w a te r  p e a t  w ith  in  s itu  s tu m p s  o v e r l ie s  th is  s o il  zone and  is  
g e n e ra lly  2 -4  fe e t  in  th ic k n e ss . I t  is  f re q u e n tly  exposed  by s to rm -w a v e  
e ro s io n  (P la te  lb ) .  A ra d io c a rb o n  d a te  on th e  p e a t n e a r  the  top  of th e  bed  a t  
M SL w as  2 ,865± 115  B P  (lo c a lity  No. 1, F ig . 2, s e e  A ppendix  4 fo r  f u r th e r  
d e ta i ls ) .  A t a n o th e r  lo c a lity  (No. 5 in  F ig . 2) a  s tu m p  w as d a ted  f ro m  n e a r  
M SL a t  6 , 110±145 B P  (J . D u B ar, p e rs o n a l  co m m u n ica tio n ). T h is  w ood d a te  
is  an o m alo u s  w hen c o m p a re d  w ith  a  seq u en ce  of y o u n g er p e a t  d a te s  to  b e  
d is c u s s e d  be low . H ow ever, th e  d isco n tin u o u s  o c c u r re n c e  of th e  p e a t and w ood 
on th e  m o d e rn  b e a c h  a long  26 m ile s  of c o a s t  b e tw een  C h e r ry  G rove  and 
S u rfs id e  B ea c h  (F ig . 2), in d ic a te s  s h o re l in e  r e t r e a t  in  the  l a s t  6 ,0 0 0  y e a r s .  
F r e s h w a te r  sw am p  and  m a r s h e s ,  fo rm e d  s lig h tly  above HWM, have b e e n  e n ­
gulfed  by  th e  r e t r e a t in g  s h o re  zone a s  s e a  le v e l ro s e  in  R ec e n t t im e s .  A t 
p r e s e n t  th is  type o f p e a t is  a c c u m u la tin g  in  sh a llo w  g u llie s  c u t in to  th e  M y rtle  
b a r r i e r .
W h ere  the  s c a r p  of the  M y rtle  b a r r i e r  i s  s lig h tly  in d en ted , th e  b e a c h  
and  d u n es  e n c lo se  s m a l l  f r e s h w a te r  la k e s . S u b -a e r ia l  e ro s io n  d u rin g  p e r io d s  
of lo w e r b a s e  le v e l h a s  p ro d u ced  th e se  r e - e n t r a n t s  w hich  o ften  a p p e a r  a s  
s m a ll  d e n d r it ic  d ra in a g e  b a s in s .  B a r r i e r - b e a c h  fo rm a tio n  a c r o s s  th e i r  m o u th s  
d u rin g  th e  la te  R e c e n t h a s  im pounded f r e s h w a te r .  A s show n in  th e  to p o g rap h ic  
s e c tio n , F ig u re  6 , B -B ’ , th e  le v e l  of th e  la k e s  m ay  r i s e  above M SL. In  so m e  
c a s e s  th e s e  d is s e c t io n  c h an n e ls  a r e  f il le d  w ith  f r e s h w a te r  p e a t to  th ic k n e s s e s  
of 17 fe e t . A ra d io c a rb o n  a s s a y  of 5 ,860± 115  B P  on f r e s h  to  b ra c k is h - w a te r  
p e a t  10 f e e t  below  M SL, d a te s  an  e a r ly  s ta g e  of o rg a n ic  f il l  in  one of th e se
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c h a n n e ls . A ppendix  4 l i s t s  th e  d a te s ,  p e a t type  and d ep th  fo r  th r e e  s a m p le s  
(N os. 2 -4 ) f ro m  th is  p a r t ic u la r  ch an n e l. Som e of th e  c h an n e ls  a r e  inundated  
tw ice  e a c h  day  by t id e s  (tid a l ra n g e  4 -5  fe e t) , and h e re  se d im e n ta ry  e n v iro n ­
m e n ts  c h a r a c te r i s t i c  of b a c k b a r r ie r  f la ts  a r e  e n co u n te re d .
Low fo re d u n e s  (3 -8  fe e t  high) o c c u r  beh ind  th e  m o d e m  b e ac h  be tw een  
C h e r ry  G rove  and S u rf s id e  B each . In  p la c e s  m o re  ex ten s iv e  d u n e s  have  fo rm ed  
and th e s e  a r e  ty p ic a lly  10-20 fe e t  h igh  w ith  le e w a rd  s lo p e s  a t  o r  n e a r  th e  an g le  
o f  re p o s e  o f  san d . T h e se  d u n es  a r e  s ta b iliz e d  by d e n se  s c ru b  today , b u t 
w ith in  liv in g  m a n 's  m e m o ry  th ey  have m ig ra te d  a few hundred  fe e t  a c r o s s  the  
g en tly  s lo p in g  M y rtle  b a r r i e r  b e fo re  b e in g  s ta b iliz e d . T he so il s u r fa c e  of th e  
M y rtle  b a r r i e r  i s  b u r ie d  b en ea th  th e  c ro s s -b e d d e d  sa n d s  of th e s e  d u n es  a s  
in d ic a ted  in  F ig u re  6 , C -C 1 and  D -D '. B oom ing  to u r i s t  a c t iv i t ie s  in  th e  p a s t  
two d e c a d e s  have re s u l te d  in  the  d e s tru c tio n  of the  young d u n es  in  m o s t a r e a s .
E ven  w h e re  m o d e m  b a r r i e r  s a n d s  a r e  v e g e ta te d , w e a th e rin g  h a s  no t 
d ev e lo p ed  to  an y  a p p re c ia b le  d e g re e . S e d im e n ta ry  s t r u c tu r e s  a r e  p r e s e rv e d  in  
th e  se d im e n ts  to  w ith in  a  foo t of the  s u r fa c e , th e  zone of ro o t c o n c e n tra tio n .
C o a s ta l f a c ie s —b a c k b a r r ie r  f l a t . T he c o n te m p o ra ry  b a c k b a r r i e r  f la t  
o c c u rs  in  th e  a r e a  s h e lte re d  by R e c e n t b a r r i e r  is la n d s  n e a r  C h e r ry  G rove and 
L it t le  R iv e r  In le t in  the  n o rth  and M u r r e l l s  In le t  in  th e  sou th  (F ig . 2). T h is  
d e p o s it io n a l s u r fa c e  c o n ta in s  a  c o n s id e ra b le  v a r ie ty  of s e d im e n ta ry  e n v iro n ­
m e n ts  and m ic ro to p o g ra p h ic  fo rm s . T id a l w a te r s  c o v e r  th e  f la ts  tw ice  each  
d ay . T he  m a s te r  c r e e k s  a r e  a lig n ed  p a r a l le l  to  the  c o a s t  and in  bo th  a r e a s  a r e  
lo c a ted  n e a r  the  b a s e  of th e  M y rtle  b a r r i e r  (s e e  F ig . 6 , A -A ') . T h e se  c h an ­
n e ls  a r e  q u ite  s in u o u s  and  show s ig n s  o f la te r a l  c u t an d  f il l  in  m any  p la c e s . 
S m a lle r  c r e e k s  d ra in  th e  tid a l  f la ts  and m a r s h .  U n like  th e  m a s t e r  c r e e k s  they  
b eco m e  d ry  d u r in g  low tid e . T hey  a r e  se ld o m  th re e  o r  m o re  fe e t  d eep  in  c o m ­
p a r is o n  w ith  m a s t e r  s t r e a m s  w hich  lo c a lly  a tta in  d e p th s  of 10 fe e t  below  m a r s h  
le v e l. T h e  m a s t e r  c r e e k s  co n ta in  a  c o a r s e  b ed lo ad , u su a lly  sand  and sh e ll 
f r a g m e n ts . T he s m a l le r  t r i b u ta r i e s  se ld o m  d isp la y  a  p re d o m in a n ce  o f c o a r s e  
se d im e n t in th e i r  c h an n e ls .
B a re  tid a l f la ts  f lan k  the  c h a n n e ls  a t  low tid e . Soft m u d s , 2 -15  fe e t  
d eep  c o n ta in in g  th in  la y e r s  of sand and  sh e ll ,  a r e  c h a r a c te r i s t i c .  O y s te r s
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( C r a s s o s t r e a  v irg in ic a ) in  v e r t ic a l  g ro w th  p o s itio n  fo rm  th in  r e e f s  w ith in  the  
tid a l f la ts .  B etw een  M SL an d  h ig h -w a te r  le v e l , s a l t  m a r s h  c o v e rs  th e  f la ts .
The p r im a r y  c o lo n is t i s  S p a rtin a  a l te r n i f lo r a  v a r .  g la b ra , com m only  o c c u r r in g  
a s  a  p u re  s tan d  (se e  C hapm an , 1960). O th e r  s p e c ie s  b eco m e  m o re  p ro m in e n t 
a t  h ig h e r  le v e ls  e sp e c ia lly  J u n c u s  sp . N e a r th e  b ackdune  f la t  the  d e n s ity  of 
m a r s h  p la n ts  d im in is h e s  and  la rg e  a r e a s  of b a r e  g round  s e p a ra te  the  m a r s h  
f ro m  th e  f r e s h w a te r  s c ru b  and  h e rb s  ty p ic a l of b a r r i e r  is la n d s . B o rin g s  to  
d ep th s  of 15 fe e t  b e n ea th  th e  m a r s h  and  tid a l f la ts  r e v e a l  h igh ly  v a r ia b le  l i -  
tho logy  and  s tr a t if ic a t io n .
F lu v ia l f a c ie s . T he flu v ia l eq u iv a len t of th e  R e c e n t d e p o s itio n a l su rfa c e  
e x ten d s  up  th e  th r e e  m a jo r  r i v e r  v a lle y s :  W accam aw , L i t t le  P e e  D ee and  G re a t 
P e e  D ee  (F ig . 4). R e c e n t f lu v ia l f i l l  w ith in  t r ib u ta r y  v a lle y s  w hich  d is s e c t  
c o a s ta l  s u r f a c e s  w a s  no t m ap p ed . F lo o d p la in  m o rp h o lo g y  of A tla n tic  c o a s ta l  
p la in  s t r e a m s  h a s  n o t b een  d e s c r ib e d  in  d e ta i l .  A ppendix  lb  c o n ta in s  a  d e ­
ta ile d  m o rp h o lo g ica l d e s c r ip t io n  of the  flood p la in s  of th e  th r e e  v a lle y s  and  th e  
d e lta ic  a r e a  a t  the  head  of W inyah B ay.
T he fo llow ing  a s p e c ts  of flo o d p la in  to p o g rap h y  a r e  re le v a n t  in  c o m p a r ­
ing  th e  m o d e m  d e p o s it io n a l la n d fo rm s  w ith  t h e i r  p re -R e c e n t  e q u iv a len ts :
( 1) r e l i e f  d if f e r e n c e s  b e tw een  le v e e s  and flood b a s in s  and b e tw een  
r id g e s  and sw a le s  of p o in t b a r s  a r e  of th e  o r d e r  of 5 -1 0  fe e t  f o r  m o d e rn  fo rm s , 
bu t a r e  l e s s  a p p a re n t fo r  o ld e r  f e a tu re s ;  h o w ev er, th e  la n d fo rm s  of T e r r a c e  I, 
a lth o u g h  s o m e tim e s  d if f ic u lt  to  d e te c t  on th e  g ro u n d , a r e  re a d ily  a p p a re n t on 
a e r ia l  pho to s  and  c a n  be e a s i ly  m apped  (se e  F ig . 7); th is  i s  no t th e  c a s e  f o r  the  
h ig h e r  t e r r a c e s ;
(2 ) s e d im e n ta ry  c o n t r a s ts  b e tw een  d e p o s it io n a l e n v iro n m e n ts  a r e  m o s t 
m a rk e d  in  th e  R ecen t flood p la in s ;  o ld e r  e q u iv a le n ts  a r e  m o d ified  by s lope  and 
w e a th e r in g  p r o c e s s e s ;  and
(3) the  d if f e r e n c e s  b e tw een  th e  th re e  m o d e m  flood p la in s  in  type  and 
m ag n itu d e  of flu v ia l la n d fo rm s , s lo p e  o f flood  p la in , and  m in e ra l  and  s iz e  
c o m p o sitio n  of s e d im e n ts  a r e  p a ra l le le d  in  t h e i r  f lan k in g  t e r r a c e s .  F o r  in ­
s ta n c e , th e  p re s e n c e  of c o a r s e  q u a r tz  sand  on th e  p o in t b a r s  o f th e  L ittle  P e e  
D ee  c o m p a re s  fa v o ra b ly  w ith  th e  q u a r tz  sand  b a r s  of T e r r a c e  I and  the
[V ly] Flood Plain 
\# \  Levee













F ig u re  7 . S trea m  p a tte rn s  in  the  W accam aw  V alley  on the  flood p la in  and T e r r a c e  I . Note 
c o n tra s tin g  s ize  of m ean d e r s c a r s  on T e r r a c e  I co m p ared  w ith  the m o d em  r iv e r .  The 
lo catio n  of B u ck sv ille  and L ongs is  shown on F ig . 2.
27
p re d o m in a n tly  q u a r tz  sand c o m p o sitio n  of th e  h ig h e r  T e r r a c e  II and  T e r r a c e  
III. In  c o n t r a s t ,  th e  G re a t P e e  D ee t e r r a c e s  a r e  co m p o sed  of v e ry  fin e  sand 
and s i l t  of v a r ie d  m in e ra l  c o m p o sitio n . T he m o d e rn  flood p la in  of th is  v a lle y  
h a s  s im i la r  m in e ra l  an d  s iz e  c h a r a c te r i s t i c s .  T he lo n g itu d in a l p ro f i le s  of 
flu v ia l s u r f a c e s  w ith in  each  v a lle y  a r e  shown in  F ig u re  8 . T h is  f ig u re  c le a r ly  
d e m o n s t r a te s  th e  p a r a l le l i s m  b e tw een  g ra d ie n ts  of s u r fa c e s  w ith in  a  g iven 
v a lle y , b u t n o t b e tw een  v a lle y s .
S u rfa c e s  of p r e -R e c e n t  ag e  
T e r r a c e  I and  v a lle y  d u n es
In  th e  th r e e  m a jo r  r i v e r  v a lle y s  a  flu v ia l t e r r a c e  (T e r r a c e  I) e x is ts  
b e tw een  the  m o d e rn  flood p la in  and a  h ig h e r  a llu v ia l d e p o s it  (T e r ra c e  II).
F ig u re  4 show s th e  d is t r ib u tio n  of T e r r a c e  I and a s s o c ia te d  d u n es  w ith in  th e  
s tudy  a r e a .  T h e re  i s  no  c o a s tw is e  eq u iv a len t of T e r r a c e  I in  the  study a r e a .
It i s  lo c a lly  known a s  th e  seco n d  o r  high b o tto m s .
W accam aw  V a lle y . T e r r a c e  I s ta n d s  ab o u t 10 fe e t  above  th e  lev ee  
le v e l of th e  flood p la in  of th e  W accam aw  V alley  (F ig . 8). C o v ered  only  by the  
h ig h e s t f lo o d s , T e r r a c e  I in  th is  v a lle y  i s  la ced  by r e l i c t  m e a n d e r  ch an n e l 
p a t te r n s .  I t  i s  d iff ic u lt to  m e a s u re  a c c u ra te ly  m e a n d e r  p r o p e r t ie s  on th is  s u r ­
fa c e , b u t they  a r e  m any  t im e s  th e  s iz e  of th o se  on th e  p re s e n t  flood p la in  (F ig .
7). T he  lo n g itu d in a l p ro f ile  i s  f l a t t e r  th an  th a t of the  flood  p la in , b u t d o w n stre a m  
i t  s te e p e n s  fo rm in g  a  convex  p ro f i le .  T h is  i s  in  m a rk e d  c o n tr a s t  to  th e  co n cav e  
p ro f ile  of the  flood p la in  (F ig . 8). In  th e  v ic in ity  of B u ck sv ille  (show n on F ig . 2 
and  F ig . 7a) T e r r a c e  I m e r g e s  w ith  th e  flood  p la in . R em n an t p o in t-b a r  d e p o s its  
p ro je c t  ou t of th e  su rro u n d in g  sw am p. U p s tre a m  f ro m  th is  lo c a lity  T e r r a c e  I 
i s  a  b e t t e r  p r e s e rv e d  f e a tu re ,  a t  p la c e s  o ften  ex ten d in g  on e i th e r  s id e  of th e  
v a lle y . T h e se  f e a tu r e s  a r e  w e ll-d e v e lo p e d  n e a r  L o n g s, shown in F ig u re  7b, 
w ith  th e  s t r a t ig ra p h ic  r e la t io n s  i l lu s t r a te d  in  F ig u re  5 , Y -Y 1.
S e d im e n ts  of T e r r a c e  I in  th e  W accam aw  V a lley  tend  to  be som ew hat 
c o a r s e r  th an  on th e  flood p la in  a lth o u g h  b ro a d  a r e a s  of p o o rly  d ra in e d  s u r fa c e  
la ck in g  d is t in c t  m ic ro to p o g ra p h y  a r e  u n d e r la in  by  f in e - te x tu re d  se d im e n ts .
i  i r r t  e P E E D E E t  U  M  B  E  *
—      -
G R E A T  P E E  D E E
0
I- "T" 10
V E  J 5 E . 4
W M i l t i  
Km.
F ig u re  8 . G en era lized  longitudinal p ro f ile s  of fluv ial dep o sitio n al s u rfa c e s  w ith in  H o rry  




S oil d ev e lo p m en t on th is  su r fa c e  i s  q u ite  m in im a l; o x id iza tio n  i s  confined  to  th e  
u p p e r  3 fe e t  in  sandy s i l ts .  B e c a u se  of th e  ra n g e  in  te x tu r e s  no a t te m p t w as  
m ad e  to  c h a r a c te r iz e  th e  d e g re e  of so il d ev e lo p m en t on th is  f lu v ia l s u r fa c e . 
D is se c tio n  i s  a ls o  m in im a l b e in g  r e s t r i c t e d  to  th e  t e r r a c e  s c a rp . S h o rt g u l­
l i e s ,  now f il le d  w ith  a llu v iu m , have  fo llow ed  th e  sw a le s  of p o in t b a r s  in  a  few 
c a s e s .  T h e se  a r e  s im ila r  to  th e  ’’p o in t s t r e a m s "  d e s c r ib e d  by R u ss e ll  (1939) 
and  F is k  (1940) in L o u is ian a .
L i t t le  P e e  D ee  and  L u m b er v a l le y s . B ra id e d  to p o g rap h y  c h a r a c te r iz e s  
th e  T e r r a c e  I su r fa c e  in  th e se  tw o v a lle y s  (F ig s . 9 and  10). W e ll- s o r te d , 
m ed iu m  to  c o a r s e  sand  fo rm s  p ro m in e n t e lo n g a te  r id g e s  o r  b a r s  b e tw een  
sw am py s lo u g h s. T he s loughs a n a s to m o se  and c a r r y  o rg a n ic -s ta in e d  w a te r  
d u rin g  flo o d s . T he b a r s  s tan d in g  a s  m uch  a s  15 fe e t  above r i v e r  le v e l a r e  in ­
un d a ted  only by e x tre m e  flo o d s . L ong itud inal p ro f i le s  of th e  flood p la in  and 
T e r r a c e  I a r e  p a r a l le l  fo r  m o s t  of th e i r  le n g th s . H ow ever, T e r r a c e  I d ip s  
b e n ea th  th e  sw am p se c tio n  of th e  flood  p la in  f a r th e r  d o w n s tre a m  (F ig . 8).
Below  th e  ju n c tio n  of L itt le  and  G re a t  P e e  D ee r i v e r s  th e r e  i s  l i t t le  b ra id e d  
to p o g rap h y .
A bove th e  ju n c tio n  of th e  L ittle  P e e  D ee and  L u m b e r v a l le y s  th e  b ra id e d  
to p o g rap h y  c o n tin u e s  on T e r r a c e  I. L ittle  P e e  D ee la n d fo rm s  a r e  m u ch  re d u c e d  
in  s iz e , b u t la rg e  b a r s  and  s lo u g h s  p e r s i s t  up  th e  L u m b e r V a lley .
S c a rp s  c u t by  the  p r e s e n t  r iv e r  a r e  q u ite  e v id en t w h e re  b a r s  a r e  lo ca ted  
a d ja c e n t to  y o u n g e r s u r fa c e s .  G ully d ev e lo p m en t i s  no t a p p a re n t  on the  sand  
b a r s .  W ell-d ev e lo p ed  so il p ro f i le s  w e re  n o ted ; th ey  a r e  s im i la r  in  m o rp h o lo g y  
to  th o se  to  b e  d e s c r ib e d  below  a s  c h a r a c te r i s t i c  of th e  M y rtle  b a r r i e r  in  w e ll-  
d ra in e d  s i te s .
P o s t-d e p o s it io n a l la n d fo rm s  on the  b ra id e d  s u r fa c e  of T e r r a c e  I in ­
c lu d e  fo s s i l  dune f ie ld s  and C a ro lin a  B ay s . R e la tiv e  r e l ie f  in  th e  u n d u la tin g  
dune a r e a  d o e s  n o t ex ceed  10 fe e t . D une ty p e s  a r e  so m ew h at o b s c u re , bu t 
p o o rly -d ev e lo p e d  p a ra b o lic s  in d ic a te  m o v em en t of sand  f ro m  so u th w est to w a rd s  
the  n o r th e a s t .  C o n s id e ra tio n  of C a ro lin a  B ay s  i s  beyond the  scope  of th is  p a p e r , 
b u t th e i r  r e la t io n s h ip s  to  d u n e s  i s  d e s c r ib e d  b r ie f ly  by T hom  (1965).
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F ig u re  9. S tre a m  and dune p a t te rn s  n e a r  the  ju n c tio n  of L ittle  
and G re a t P e e  D ee r iv e r s .
F ig u re  10. S tream  p a tte rn s  in the L ittle  P ee  D ee V alley 
im m ed ia te ly  below the  confluence w ith the L um ber R iv e r.
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B o rin g s  in  T e r r a c e  I of th e  L i t t le  P e e  D ee V alley  in d ic a te  a llu v ia l f il l  
to  d e p th s  r a r e ly  e x ceed in g  30 fe e t  (se e  F ig . 5, X -X ’). G e n e ra lly , th e  f i l l  i s  
co m p o sed  of m ed iu m  to  c o a r s e  sand  in te rb e d d e d  w ith  sub rounded  q u a r tz  p e b ­
b le s  up  to  2 in c h e s  long . T h is  c o a r s e  a llu v iu m  d ire c t ly  o v e r l ie s  C re ta c e o u s  
o r  M iocene fo rm a tio n s .
G re a t P e e  D ee V a lle y . L a rg e , d isc o n tin u o u s  m e a n d e r  s c a r s  c h a r a c ­
te r iz e  T e r r a c e  I in  the  G re a t P e e  D ee  V a lley . F ig u re  11 show s th e  r e la t io n ­
sh ip  of th e s e  s c a r s  to  th e  m o d e rn  flood p la in , s ta b iliz e d  d u n es  and h ig h e r  t e r ­
r a c e s  in  a n  a r e a  lo c a ted  10 m ile s  d o w n s tre a m  fro m  th e  tow n of P e e  D ee  (F ig .
2). T hey  o c c u r  on th e  e a s te r n  s id e  of the  v a lle y  5 -1 2  fe e t  below  T e r r a c e  II 
and  a b o u t 15-20 fe e t  above  the  flood p la in . P o in t -b a r  to p o g rap h y  i s  w e ll p r e ­
s e rv e d  on th is  s u r fa c e . Swam py c h a n n e ls  a r e  co n tig u o u s  w ith  th e  flood p la in  
and  a r e  flooded  q u ite  r e g u la r ly .  T h e se  s c a r s  co n tin u e  in land  to  th e  F a l l  L in e , 
and  a r e  e s p e c ia lly  w e ll-d e v e lo p e d  in  M a r lb o ro  and D a rlin g to n  c o u n tie s . Som e 
s c a r s  a r e  in c o m p le te ly  f il le d  and  r e m a in  a s  la rg e  c u t-o ff  la k e s . T he lo n g itu ­
d in a l p ro f ile  of T e r r a c e  I w as  re c o n s tru c te d  f ro m  e le v a tio n s  of th e  po in t b a r s  
(se e  F ig , 8 ). T he p ro f ile  i s  f l a t t e r  th an  e i th e r  th e  p r e s e n t  flood p la in  s u r fa c e  
o r  h ig h e r  t e r r a c e s  (abou t 0 .3 7  fe e t  p e r  m ile ) . I t  d o e s  n o t show an y  ten d en cy  
to w ard  d o w n s tre a m  co n v ex ity  c h a r a c te r i s t i c  of s im i la r  a llu v ia l s u r f a c e s  in  
W accam aw  and  L ittle  P e e  D ee v a lle y s .
In the  G re a t  P e e  D ee V a lley , p o in t- b a r  s e d im e n ts  of T e r r a c e  I c o n s is t  
of s ilty  san d s . A s e r i e s  of h a n d -a u g e r  h o le s  d r i l le d  a c r o s s  one ch an n e l r e m ­
n an t show ed 4 fe e t  of o rg a n ic  m uck  o v e rly in g  6 -10  fe e t  of g ra y , p la s t ic  c lay .
T h e  c lay  g ra d e s  dow nw ard  in to  c o a r s e  w h ite  sand  o f unknow n d ep th . Soil 
d ev e lo p m en t on p o in t- b a r  d e p o s its  i s  m in im a l. An o rg a n ic  h o riz o n  h a s  fo rm e d  
o v e r  re d d is h  s i l t s  and  san d s . H o rizo n  d if fe re n tia tio n  i s  o th e rw ise  q u ite  p o o r. 
T he m o re  v a r ie d  m in e ra l  c o m p o s itio n  of G re a t  P e e  D ee  a llu v iu m  a p p a re n tly  
e n c o u ra g e s  g r e a te r  c o lo r  c o n t r a s t s  in  th e  w e a th e rin g  p ro f ile  c o m p a re d  w ith  
s o ils  in  th e  o th e r  two v a lle y s  fo r  d e p o s its  of s im i la r  a g e . P o s t-d e p o s it io n a l d i s ­
s e c tio n  w as  no ted  a t  th e  m a rg in s  of th e  r e l i c t  p o in t b a r s .
T e r r a c e  I th e re fo re  p o s s e s s e s  m an y  d is tin g u ish in g  c h a r a c te r i s t i c s  f ro m  
th e  m o d e rn  flood p la in . T he g r e a te r  s iz e  of th e  c h a n n e ls  w h ich  flow ed d u rin g
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F ig u r e  11. S t r e a m  an d  d u n e  p a t t e r n s  in  th e  G r e a t  P e e  D e e  V a lle y . 
N o te  th a t  th e  c h a n n e ls  an d  p o in t b a r s  o f T e r r a c e  I t r u n c a te  D une  
S h e e t 2 b u t  a r e  p a r t i a l ly  b u r ie d  b y  th e  y o u n g e r  D u n e  S h e e t 1.
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th e  p e rio d  of T e r r a c e  I a g g ra d a tio n  s u g g e s ts  a  g r e a te r  d is c h a rg e  th an  i s  now 
e x p e r ien c e d  d u r in g  ban k fu ll s tag e  (G agliano  and T hom , 1967). S ed im en ts  a r e  
g e n e ra lly  c o a r s e r  in  T e r r a c e  I d e p o s its  th an  the  flood p la in , a lthough  th is  i s  
no t a s  obv ious in  th e  W accam aw  and G re a t P e e  D ee v a lle y s  a s  i t  i s  in  th e  
L ittle  P e e  D e e -L u m b e r  v a lle y s . E ven though  th e re  a r e  d if fe re n c e s  be tw een  
v a lle y s , c e r ta in  f e a tu r e s  su ch  a s  the  e le v a tio n  of i t s  s u r fa c e , s iz e  of p r im a ry  
d e p o s itio n a l la n d fo rm s , s e d im en t ty p e , convex  "p lu n g e” of lo n g itu d in a l p ro ­
f ile , and la c k  of a  c o a s tw ise  eq u iv a len t m ak e  T e r r a c e  I a  v e ry  p ro m in e n t 
f e a tu re  in  th e  la n d sc a p e  of n o r th e a s te rn  South C a ro lin a . M o re o v e r  th e  a s s o ­
c ia t io n  of T e r r a c e  I w ith  v a lle y  sand  d u n e s  h a s  m ad e  th e  h is to ry  of d e p o sitio n  
re la t iv e ly  e a s y  to  e s ta b lis h .
V a lley  d u n e s . V eg eta ted  sand  d u n e s  a r e  s c a t te re d  th ro u g h o u t th e  G re a t 
P e e  D ee  flood p la in , b lock ing  off the  m o u th s  of th e  re m n a n t ch an n e ls  of 
T e r r a c e  I, and  b lan k e tin g  the  f in e - te x tu re d  su r fa c e  of th e  h ig h e r  T e r r a c e  II.
In th e  flood p la in  th e se  s ta b il iz e d  a e o lia n  d e p o s its  a r e  a r e a s  of r e la t iv e ly  h igh 
and  d ry  land w ith in  the  flood b a s in  e n v iro n m e n t. D une to p o g rap h y  i s  g e n e ra lly  
subdued , and  r e la t iv e  r e l ie f  se ld o m  e x c e e d s  10 fe e t. D une ty p e s  a r e  d iff ic u lt 
to  d if f e re n tia te  on th e  g ro u n d , b u t a e r ia l  p h o to g rap h s  c le a r ly  d isp la y  p a ra b o lic  
d u n es  o r ie n te d  NE-SW . T he p a tte rn  of th e se  d u n es  w ith  open e n d s  fac in g  so u th ­
w e s t i s  shown in  F ig u re  9. I t  c an  be  se e n  th a t  the  la te r a l  a r m s  of p a ra b o lic s  
m ay  a t ta in  le n g th s  of 0. 3 m ile . T he h e ig h t of te rm in a l  w a lls  r a r e ly  e x c e e d s  
30 fe e t . In th e  flood p la in , d u n e s  o c c u r  a s  low un d u la tin g  s h e e ts  w ith  lo b e s  of 
sand  p ro je c tin g  to w ard  th e  n o r th e a s t ,  b u t in  m o s t c a s e s  they  have  b e en  t r u n ­
c a te d  by f lu v ia l p lan a tio n  on th e i r  so u th w e s te rn  s id e s  {Fig. 11).
In the  G re a t  P e e  D ee V a lley , d u n e s  have  fo rm e d  a c r o s s  th e  m o u th s  of 
so m e  of th e  T e r r a c e  I m e a n d e r  s c a r s  (F ig . 11). H e re  th e  p a r t ia l  b u r ia l  of 
T e r r a c e  I c h a n n e ls  and p o in t - b a r s  i s  v e ry  s tr ik in g  b e c a u se  of r e l ie f  d if f e r e n c e s  
and c o n tra s t in g  g ra in  s iz e  of sed im en t. T h e se  d u n es  a r e  r e f e r r e d  to  a s  D une 
S heet 1. F ig u re  11 a ls o  show s th a t T e r r a c e  I m e a n d e r  s c a r s  h ave  c u t  in to  an 
o ld e r  s e t  of s ta b iliz e d  d u n e s  w hich  b la n k e t T e r r a c e  II in  s e v e ra l  p la c e s . T h is  
s e t ,  o r  D une S heet 2 , a ls o  t r e n d s  N E-SW . Soil d if f e re n c e s  betw een  D une S h ee ts  
1 and  2 a r e  n o t obv ious.
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T he c o n s tru c tio n  of two dune s h e e ts  fo rm e d  p r io r  to  and a f t e r  th e  
d ep o sitio n  of T e r r a c e  I i s  v e r if ie d  dow nvalley  in  th e  G re a t  P e e  D ee by the  
o b se rv a tio n  of two dune d e p o s its , one o v e rly in g  th e  o th e r  and  s e p a ra te d  by a  
so il p ro f ile . B u rie d  dune d e p o s its  h av e  b een  no ted  a t  two lo c a l i t ie s  w h e re  the  
r iv e r  i s  a c tiv e ly  c u ttin g  in to  the  sand  sh ee t: B u ll C re e k  and T h o ro u g h fa re  
C re e k  (se e  A ppendix  l b  and  F ig s .  2 and  19 fo r  lo ca tio n ). T he s e c tio n  a t  B ull 
C re e k  shown in  P la te  2 w a s  s tu d ied  in  so m e  d e ta i l .  H e re  a  p e a t and o rg a n ic  
c lay  bed c ro p s  ou t a t  a  low w a te r  s ta g e . T h is  p e a t  da ted  3 6 ,2 0 0 + 3 ,6 0 0 , -2 ,5 0 0  
(No. 7 in  F ig . 2 and A ppendix  4). I t  i s  o v e r la in  by 14-15 fe e t  of w e l l- s o r te d  
sand , w hich  ex cep t f o r  th e  u p p e r  3 fe e t  i s  c h a ra c te r iz e d  by h ig h -an g le  c r o s s ­
bed d in g  (25-28° d ip s). T h is  i s  in te rp re te d  a s  th e  e q u iv a len t of D une S hee t 2, 
w hich w as  m apped  u p v a lley . T he u p p e r  3 fe e t i s  w eak ly  p o d zo lized . A h um ic  
A^ h o rizo n  a t  th e  s u rfa c e  w as  fo r tu n a te ly  r ic h  enough in  c h a rc o a l and  fine  
hum ic  m a tte r  to  be d a ted . A co m p o s ite  sam p le  tak en  f ro m  s e v e ra l  p la c e s  
a lo n g  the  e x p o su re  y ie ld ed  an  a s s a y  of 16,900+320 (No. 6 ). T h is  s u r fa c e  i s  
b u r ie d  by 12-15  fe e t of w e l l - s o r te d ,  c ro s s -b e d d e d  sand , o r  D une S hee t 1. 
T h e re fo re  a e o lia n  d e p o s itio n  a ls o  o c c u r re d  d u r in g  the e a r ly  R ecen t. T he 
co m b in a tio n  of b u rie d  d u n e s  and  d a ta b le  m a te r ia l ,  and th e  m o rp h o lo g ic  r e l a ­
t io n sh ip  b e tw een  th e  tw o d u n es  s h e e ts  u p v a lley  have  fa c il i ta te d  th e  te n ta tiv e  
e s ta b lis h m e n t of a  ch ro n o lo g y  w ith in  th e  G re a t P e e  D ee V a lley  (to  b e  d is c u s s e d  
below ) w hich i s  of im p o rta n c e  in  u n d e rs ta n d in g  th e  la te  Q u a te rn a ry  h is to ry  of 
the  a r e a  of study.
M y rtle  su rfa c e
C o a s ta l f a c ie s - - b a r r i e r . F ro m  th e  L i t t le  R iv e r  In le t  in  th e  n o r th  to  the  
so u th e rn  edge of th e  s tudy  a r e a ,  th e  M y rtle  b a r r i e r  e x ten d s  fo r  a  d is ta n c e  of 
34 m ile s .  I t s  p o s itio n  re la t iv e  to  the  o th e r  b a r r i e r s  i s  show n on F ig u re  3.
T h is  b a r r i e r  c o n tin u e s  sou th  in to  G eorgetow n C ounty  w h e re  i t  i s  b re a c h e d  by 
W inyah B ay. A b r ie f  d is c u s s io n  of to p o g rap h y  in  the  v ic in ity  of W inyah B ay  i s  
co n ta in ed  in  A ppendix  lb  and  i l lu s t r a te d  in  F ig u r e  19,
T he M y rtle  b a r r i e r  i s  c h a r a c te r iz e d  by  low  r e l ie f  d u n es  and  shallow  
en c lo sed  d e p re s s io n s . S in k h o les , so m e  a s  m u ch  a s  20 fe e t  d eep , o c c u r  on th e  
b a r r i e r  n e a r  C re s c e n t  B each  and  C h e r ry  G rove (F ig . 2). T h is  b a r r i e r  s tan d s
P la te  2 a . B luff e x p o su re  on B u ll C re e k  show ing tw o dune s h e e ts  
o v e rly in g  p e a t a t  r iv e r  le v e l. (C14 s ite  No. 6 -7 , see  F ig . 2 ; 
A ppendix 4).
P la te  2b. C lo se -u p  of lo w e r dune  sh e e t (Dune S h ee t 2) co n ta in in g  c r o s s ­
b edded  sand  and b u r ie d  p a le o so l.
P la te  2b.
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a t  an  a v e ra g e  e le v a tio n  of 25-30  fe e t above M SL, bu t ra n g e s  fro m  5 to  35 fe e t. 
L oca l r e l ie f  se ld o m  e x c e e d s  10 fe e t . In  tw o lo c a l i t ie s  {near C re s c e n t  B each  
and sou th  of M y rtle  B each) the  s in g le  b a r r i e r  r id g e  d iv id e s  in to  two p a r t s  w ith  
an  in te rv e n in g  b e lt  of lo w -ly in g  sw am p . T h is  is  d e p ic ted  in  F ig u re  12 by the 
t r a c e  of the  b a r r i e r  c r e s t .  In F ig u re  6 , D -D ', ro ad  17 fo llow s the  m a in  r id g e .
A low d e p re s s io n  abou t 1 , 500 fe e t in  w id th  o c c u rs  in land  of th e  m ain  r id g e , 
and is  flanked  by a  s h o r t  sec o n d a ry  r id g e  a tta in in g  th e  sa m e  e lev a tio n  a s  the 
m a in  r id g e . A e r ia l  p h o to g rap h s  show  th a t th is  s e c o n d a ry  r id g e  p o s s e s s e s  
r e g u la r ly  sp ac e d , c u sp a te  in d en ta tio n s  (not show n in  F ig . 12). I t is  su g g es te d  
th a t a  sh allow  s e m i-e n c lo s e d  w a te r -b o d y  once occup ied  the  d e p re s s io n  b e tw een  
th e s e  tw o r id g e s , and th a t lagoon  seg m e n ta tio n  fe a tu re s  s im i la r  to  th o se  d e ­
s c r ib e d  by  Z enkov itch  (1959) and o th e rs  developed  on i ts  in land  s h o re s .  D unes 
fro m  the  se a w a rd  s id e  see m  to  have p a r t ia l ly  t r a n s g r e s s e d  th is  old w a te r  body 
w hich  p ro b a b ly  e x is te d  w hen the  M y rtle  b a r r i e r  w as a c tiv e ly  fo rm in g .
C om m only , th e  M y rtle  b a r r i e r  s lo p e s  g en tly  se a w a rd  a s  show n in 
F ig u re  6 , D-D*. P o o rly  defined  b e ac h  r id g e s  c an  b e  d e te c te d  on th is  s lo p e  in  
so m e  p la c e s  (F ig . 12). E lse w h e re  th e  b a r r i e r  has b een  c liffed  by m o re  re c e n t  
e ro s io n  (se e  F ig . 6 , A -A ', B -B ') ,  and the  " s c a r p  s lo p e"  is  b u r ie d  by R ecen t 
dun es  (F ig . 6 , C -C 1).
T he M y rtle  b a r r i e r  im p in g es  a g a in s t  the  Ja lu c o  b a r r i e r  fo r  a  d is ta n c e  
of 10 m ile s  (F ig . 3). B a c k b a r r ie r - f la t  se d im e n ts  ex tend  to  the  n o rth  and  to  the  
so u th  of th is  s e c tio n . A c c re tio n a ry  to p o graphy  on th e  J a lu c o  b a r r i e r  is  t ru n ­
c a te d  by  the  M y rtle  b a r r i e r  a t  th e  c o n ta c t. The In tr a c o a s ta l  W ate rw ay  cu ts  
th ro u g h  the  b a c k b a r r i e r  f la t  and b a r r i e r  fa c ie s  of th e  M y rtle  d e p o s it io n a l s u r ­
fa c e , and show s v e ry  c le a r ly  the  b u r ie d  p a le o so l of th e  J a lu c o  s u r fa c e  uncon- 
fo rm ab ly  o v e r la in  by v a r io u s  fa c ie s  of M y rtle  ag e . A ty p ic a l s e c tio n  i s  d e sc r ib e d  
in  A ppendix 6 .
U n like  the  R e c e n t d e p o s it io n a l s u r fa c e  and to  so m e  e x te n t T e r r a c e  I 
and th e  v a lle y  d u n e s , the  M y rtle  s u r fa c e  and o ld e r  d e p o s its  have  had th e i r  p r i ­
m a ry  d e p o s it io n a l m o rp h o lo g y  and s e d im e n ta ry  c h a r a c te r i s t i c s  s ig n ific a n tly  
m od ified  by p o s t-d e p o s it io n a l p r o c e s s e s  of s u b - a e r ia l  d is s e c tio n  and s id e s lo p e
M y r r J c
Reach1
10 Mil**
C~i„ Wt„ csr, LSU
F ig u r e  12. B e a c h  r id g e  p a t t e r n s ,  H o r r y  C o u n ty , S. C .
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d e v e lo p m en t, and  by w e a th e rin g . In land  and h ig h e r  s u r f a c e s  se e m  to  be p r o ­
g re s s iv e ly  m o re  m o d ified . G ully ing  of th e  M y rtle  b a r r i e r ,  fo r  in s ta n c e , h a s  
been  la rg e ly  c o n c e n tra te d  a lo n g  th e  s e a w a rd -fa c in g  s c a rp .  L o ca lly  known a s  
" s w a s h e s ,"  th e se  d ra in a g e  c h an n e ls  d r a in  th e  g en tle  s lope  to w a rd  the  s e a , 
w ith  t r i b u ta r i e s  b ra n c h in g  a t  h igh  a n g le s  b e c a u s e  th ey  follow  p r im a ry  sw a le s  
w ith in  th e  b a r r i e r .  F ig u re  13 i l lu s t r a t e s  the  g e n e ra l p a t te rn  of d ra in a g e  b a s in s  
in  the  study  a r e a  and lo c a te s  th o se  b a s in s  th a t w e re  s tu d ied  m o re  in te n s iv e ly  
(b a s in s  A -K ). B a s in s  A and B a r e  d e p ic te d  in  F ig u re  14 and A ppendix  5 su m ­
m a r iz e s  som e of th e i r  m o rp h o m e tr ic  p r o p e r t ie s .  T h e se  d a ta  in d ic a te  th a t 
d ra in a g e  b a s in s  on th e  M y rtle  b a r r i e r  a r e  l e s s  e x ten s iv e  th an  th o se  on b a r ­
r i e r s  f a r th e r  in land  (b a s in s  C , D , E , F  and  G). T h e  a r e a  of b a s in , to ta l 
ch an n e l len g th , r e la t iv e  r e l ie f ,  sw am p w id th  and  n u m b e r of f i r s t - o r d e r  s t r e a m s  
a r e  n o ticeab ly  lo w er in  v a lu e  c o m p a re d  w ith  th e  o th e r  b a r r i e r  b a s in s .  A lso  a  
c o m p a r iso n  of the  a r e a  of d ra in a g e  b a s in s  w ith in  th e  M y rtle  b a r r i e r  w ith  the  
to ta l  a r e a  of th e  b a r r i e r  (show n in  F ig . 13 by  th e  d o tted  lin e  in d ic a tin g  th e  co n ­
ta c t  b e tw een  b a r r i e r - b a c k b a r r i e r  fa c ie s )  i s  m uch  l e s s  f o r  th is  b a r r i e r  th an  
fo r  th o se  f a r th e r  in lan d .
T h a t the  f lo o r s  of the  d ra in a g e  b a s in s  have  b een  f il le d  by R ecen t 
a llu v iu m  ( f re s h w a te r  p e a t  o r  b a c k b a r r i e r - f l a t  sed im en ts )  h a s  a lr e a d y  b een  
no ted . T h is  a llu v iu m  i s  a t  l e a s t  6 ,0 0 0  y e a r s  old (s e e  A ppendix  4).
T h e  w e a th e r in g  of th e  M y rtle  b a r r i e r  i s  l im ite d  to  th e  u p p e r  4-7  fe e t.
A s d e s c r ib e d  in  A ppendix  7 a , th e  so il p ro f ile  i s  c h a r a c te r iz e d  by a  shallow  
leach ed  zo n e , 0 .5 - 1 .0  foo t th ic k , w h ich  o v e r l ie s  a  y e llo w ish -b ro w n  B h o riz o n . 
T h e  sand  g ra in s  in  th e  l a t t e r  a r e  s ta in ed  by  iro n  o x id e , b u t th e re  i s  l i t t le  te x ­
tu r a l  d if fe re n c e  b e tw een  A and  B h o r iz o n s . In  m o re  p o o rly  d ra in e d  p o r tio n s  of 
the  b a r r i e r ,  g ro u n d -w a te r  p o d zo ls  o r  sp o d o so ls  a r e  co m m o n . H e re  o rg a n ic  
c o llo id s  a r e  c o lle c tin g  in  th e  il lu v ia l  zo n e , to  a  dep th  of 10-12 fe e t . T he u p p e r  
10 fe e t  of th e  se c tio n  d e s c r ib e d  in  A ppendix  6 i s  ty p ic a l of such  a  so il.
C o a s ta l f a c ie s —b a c k b a r r i e r  f l a t . T h e  M y rtle  b a c k b a r r i e r  f la t  s ta n d s  
18-20 fe e t  abo v e  p r e s e n t  s e a  le v e l. I t  i s  d iv id ed  in to  tw o s e c tio n s  (F ig . 3 ), 
the  s m a l le s t  in  th e  n o r th e a s t  a d ja c e n t to  L itt le  R iv e r , and  th e  l a r g e s t  to  th e  





F ig u r e  13. D is s e c t io n  p a t t e r n  of p r e - R e c e n t  d e p o s i t io n a l  s u r f a c e s ,  H o r ry  an d  M a r io n  
c o u n t ie s ,  S. C . T h e  lo c a t io n  o f d r a in a g e  b a s in s  d i s c u s s e d  in  te x t  i s  show n  b y  l e t t e r s  A -K .
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F ig u re  14. D ra in ag e  n e t fo r  two b a s in s  on the M y rtle  B a r r ie r  
( trac e d  fro m  a i r  photos). F o r  location  of b a s in s  see  F ig . 13.
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L itt le  P e e  D ee r i v e r s .  T h is  p o r tio n  of th e  f la i a t ta in s  a  m ax im u m  w id th  of 4 
m ile s ,  an d  a  la rg e  p o rtio n  of i t s  s u r fa c e  i s  p o o rly  d ra in e d . A tig h t c la y  6 -10  
fe e t  in  th ic k n e s s  u n d e r l ie s  the  f la t. T he f la tn e s s  of th e  s u rfa c e  and f in e n e s s  of 
te x tu re  p ro v id e  the  two o u ts tan d in g  c h a r a c te r i s t i c s  of the  M y rtle  b a c k b a r r ie r  
f la t. H ig h er and f a r th e r  in land  fa c ie s  of th is  type a r e  m o re  d is s e c te d , and 
p o s s e s s  g r e a te r  v a r ia t io n  in  g ra in  s iz e  n e a r  th e  s u r fa c e .
D is se c tio n  i s  lo c a liz e d  fo llow ing , fo r  the  m o s t p a r t ,  th e  c o a s tw ise  
s c a rp  b e tw een  M y rtle  and J a lu c o  s u r fa c e s  and th e  flu v ia l s c a rp  b o rd e r in g  the  
m o d e rn  flood p la in  (F ig . 8). F ig u re  15 (b a s in  H) i l lu s t r a t e s  th e  n a tu re  and 
p a t te rn  of d is s e c t io n  on th is  s u r fa c e  in  c o m p a r iso n  w ith  b a s in s  lo c a ted  on 
h ig h e r  b a c k b a r r i e r  f la t s  (b a s in s  I-K ). A s w ith  th e  d ev e lo p m en t of d ra in a g e  
b a s in s  on c o a s ta l  b a r r i e r s ,  th e  d e g re e  of d ev e lo p m en t of b a s in  H a p p e a rs  to  
b e  s lig h t w hen c o m p a re d  w ith  th o se  f a r th e r  in land  (s e e  A ppendix 5). A 
c h a r a c te r i s t i c  fe a tu re  of d is s e c tio n  on th is  and o th e r  b a c k b a r r ie r  f l a t s  i s  th a t 
d ra in a g e  c o u r s e s  f re q u e n tly  follow  r e l ic t  t id a l o r  e s tu a r in e  c h a n n e ls . T he  
re s u lt in g  d ra in a g e  n e t i s  th e re fo re  q u ite  d is t in c t  f ro m  th a t on b a r r i e r s .
A lthough no t s tr ik in g ly  shown in  F ig u re  15, b a s in  H, th e re  i s  som e ten d en cy  
fo r  r e la t iv e ly  s t r a ig h t  g u llie s  to  m ak e  sudden  a rc u a te  b e n d s  w h e re  th e  in c is in g  
w a te rc o u rs e  a p p a re n tly  in te r s e c te d  a  p r im a r y  ch an n e l.
G leyed s o ils  a r e  v e ry  com m on  b en ea th  th e  M y rtle  f la t .  W h ere  b e t te r  
d ra in e d , th e  p ro f ile  show s podzo lic  c h a r a c te r i s t i c s  w ith  a  s tro n g  te x tu ra l  b re a k  
b e tw een  a  p a le  y e llo w , s i lty  Ag h o riz o n , 4 -8  in c h e s  th ic k , and a  s ilty  c lay  B 
h o riz o n . T he l a t t e r  i s  20 -30  in c h e s  th ic k  and i s  c h a r a c te r iz e d  by a  y e llo w ish  
b ro w n  c o lo r ,  b lo ck y  s t r u c tu r e ,  s m a ll  re d  m o tt le s ,  and i ro n  n o d u les  up to  0 .4  
in c h e s  in  d ia m e te r  (A ppendix 7b). T he  c la y  c h an g e s  to  a  m o re  p a llid  g ra y  c o lo r  
w ith  r e d  m o ttle s  4 -5  fe e t  below  th e  s u r fa c e . T h is  p ro f i le  should  b e  c o n tra s te d  
w ith  th o se  to  b e  d e s c r ib e d  below  fo r  th e  Conw ay and H o rry  b a c k b a r r ie r  f la ts .
F lu v ia l f a c ie s . In  the  W accam aw  V a lley , T e r r a c e  n  c an  be  t r a c e d  fro m  
th e  N o rth  C a ro lin a  s ta te  lin e  dow nvalley  to  below  th e  ju n c tio n  w ith  B u ll C re e k  
w h e re  i t  m e rg e s  w ith  b o th  th e  M y rtle  b a c k b a r r i e r  f la t  and f lu v ia l t e r r a c e  s e d i­
m e n ts  of the  L ittle  P e e  D ee R iv e r .  A s show n in  F ig u r e  4, i t  i s  n o t a  co n tin u o u s
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F ig u r e  15. D ra in a g e  n e t s  f o r  f o u r  b a s in s  d i s s e c t in g  b a c k b a r r i e r  f l a t  s u r f a c e s ,  H o r ry  
C o u n ty , t r a c e d  f r o m  a i r  p h o to s . H: M y r t le  s u r f a c e ;  I: C onw ay  s u r f a c e ;  J - K :  H o r ry  
s u r f a c e .  F o r  lo c a t io n  o f  b a s in s  s e e  F ig . 13.
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s u rfa c e . B elow  C onw ay it  b ro a d e n s  in to  a  w ide  f la t ,  p o o rly  d is s e c te d  and c o m ­
p o sed  of s i l t s  and c la y s . A c o n s tr ic t io n  of th e  v a lle y  o c c u r s  n e a r  Conw ay, b u t 
u p s tre a m  t e r r a c e  re m n a n ts  a r e  r e la t iv e ly  n a r ro w , s tan d in g  2 0 -2 5  fe e t  above  the  
flood p la in . T h is  r iv e r  t e r r a c e  c o n v e rg e s  on th e  h o r iz o n ta l c o a s ta l  s u r f a c e s  u p ­
s t r e a m , and  above the  s ta te  lin e  t e r r a c e  m ap p in g  b e c o m e s  d iff icu lt. F ig u re  8 
show s T e r r a c e  n  20 fe e t  above th e  flood p la in  a t  C onw ay b u t only 12 f e e t  a t  
L ongs. T he  re c o n s tru c te d  p ro f ile  o f T e r r a c e  n  p a r a l le l s  th e  flood  p la in , b u t 
d o e s  n o t d isp la y  u p v a lley  s teep en in g .
E x cep t n e a r  the  c o n ta c t w ith  L itt le  P e e  D ee  d e p o s its , in i t ia l  m orpho logy  
i s  p o o rly  p r e s e rv e d  on T e r r a c e  II in  th e  W accam aw  V a lley . T h e  d o w n stre a m  
re m n a n ts  a r e  d is s e c te d  by s t r e a m s  l e s s  th an  one m ile  long , w h ich  a r e  confined  
to  s c a rp  e d g es  and  a r e  p a r t ia l ly  f il le d  by  a llu v iu m . S c a rp s  a r e  com m only  
sca llo p ed  in  o u tlin e  r e f le c t in g  l a te r a l  sh if tin g  by  th e  m e a n d e r in g  W accam aw  
R iv e r .  S e d im e n ts  a t  the  s u r fa c e  b e co m e  m o re  sandy u p v a lley  and  a r e  h ighly  
v a r ia b le  in  litho logy . C o n seq u en tly  no a tte m p t w a s  m a d e  to  c h a r a c te r iz e  so il 
m o rp h o lo g y  on th is  a llu v ia l d e p o s it . T he th ic k n e s s  of f il l  r a r e ly  e x c e e d s  30 
fe e t  o v e r  th e  len g th  of th e  v a lle y . In  F ig u re  5, Y -Y ', (s e e  F ig . 16, H -H f fo r  
d e ta ile d  to p o g rap h ic  sec tio n ) a n  in te re s t in g  p ro b le m  i s  d isp la y e d . T he re m n a n t 
of T e r r a c e  II on th e  s id e  of the  v a lle y  n e a r  L o n g s i s  a b o u t 5 f e e t  h ig h e r  th an  on 
the  o p p o s ite  s id e . In one b o r in g  on th e  l a t t e r  s id e  the  f i l l  ex ten d ed  to  a  d ep th  
of 40 fe e t  below  g round  s u r fa c e . H e re  th e  D up lin  M a r l h a s  b e en  re m o v e d  and  
th e  C te ta c e o u s  P e e  D ee fo rm a tio n  tru n c a te d . H ow ever, on th e  L o ngs s id e , 
th e  P e e  D ee  fo rm a tio n  e x ten d s  b e n e a th  T e r r a c e  n  a t  the  sa m e  e lev a tio n  a s  b e ­
n ea th  th e  ad jo in in g  u p land , o r  C onw ay b a c k b a r r i e r  f la t .  A sandy  c la y  fa c ie s  
of th is  f la t  a ls o  e x ten d s  b e n e a th  T e r r a c e  II , b u t the  u p land  c la y  u n it h a s  b een  
rem o v ed  and re p la c e d  by  a  10 fe e t  th ic k  d e p o s it  of san d , s im i la r  in  lith o lo g y  to  
th e  f lu v ia l sand  of T e r r a c e  n  on th e  o th e r  s id e  of th e  v a lle y . I t  i s  in f e r r e d  th a t  
d u rin g  th e  p r o c e s s  of e n tre n c h m e n t th e  s t r e a m  m oved  f ro m  th e  L o n g s  s id e  to  
the  o p p o s ite  s id e  of th e  v a lle y  w h e re  i t  c u t i t s  d e e p e s t  c h an n e l. T h is  h a s  le f t  
a  v e n e e re d  e ro s io n a l b en ch  on th e  L ongs s id e  t ru n c a tin g  b u t n o t re m o v in g  a l l  
b a c k b a r r i e r  s e d im e n ts  of th e  C onw ay s u r fa c e . In  c o n tr a s t ,  T e r r a c e  H a llu v iu m  
f i l l s  th e  e n tre n ch e d  ch an n e l e ro d e d  in to  th e  C re ta c e o u s  fo rm a tio n s  on th e  o p p o site  
s id e .
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F ig u r e  16. T o p o g ra p h ic  s e c t io n s  a c r o s s  W ac c am a w  (H -H ') ,  L i t t l e  P e e  D e e  (I—I*) arid 
G r e a t  P e e  D e e  (J -J* )  v a l le y s .  F P  d e n o te s  m o d e rn  flo o d  p la in  w h ile  I, II , H I, r e p r e s e n t  
th e  n u m b e re d  t e r r a c e  s u r f a c e s .  F o r  lo c a t io n  of s e c t io n s  s e e  F ig . 2 .
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T e r r a c e  n  in  th e  L itt le  P e e  D ee V a lley  i s  n o t a  co n tin u o u s s u r fa c e  and 
se ld o m  o c c u r s  a s  p a ire d  t e r r a c e s  {Fig. 16, I - I 1). A c o n s tr ic t io n  of th e  v a lle y  
o c c u r s  a t  G a liv an ts  F e r r y  (F ig . 2). D o w n strea m  f ro m  th is  lo c a lity  f in e -  
te x tu re d  se d im e n ts  (sandy  s i l ts )  p re d o m in a te . W h ere  the  s u r fa c e  of T e r r a c e  
II of th e  L i t t le  P e e  D ee and  W accam aw  v a lle y s  m e e t , s in u o u s  and b ra id e d  p a t ­
te r n s  of th e  f o r m e r  tru n c a te  th e  w eak ly -d e fin ed  c h an n e ls  of an  a n c ie n t W accam aw  
R iv e r . T he  dep th  of a llu v ia l  f i l l  in  th is  a r e a  v a r ie s  f ro m  15-45  fe e t.
U p s tre a m  fro m  G a liv an ts  F e r r y ,  san d y  se d im e n ts  c o m p r is e  T e r r a c e  II. 
T r a c e s  of a g g ra d a tio n a l p a t te rn s  of i t s  o r ig in a l flood  p la in  a r e  n o t d is t in c t ,  
b u t d e g ra d e d  b a r s  p a ra l le l  to  th e  p re s e n t  r i v e r  c a n  be d e te c te d  in p la c e s . T h is  
t e r r a c e  and the  n ex t h ig h e s t , T e r r a c e  III, a r e  w e ll c o v e re d  w ith  C a ro lin a  
B ay s , a  p o s t-d e p o s it io n a l f e a tu re  a t  le a s t  a s  young a s  T e r r a c e  I , and th e se  
a lo n g  w ith  d is s e c tin g  d ra in a g e  b a s in s  have  o b lite ra te d  m o s t of the  ch an n e l t r a c e s .  
A bout 20-25  fe e t  of m ed iu m  san d , m o d e ra te ly  s o r te d , b u t h eav ily  im p re g n a te d  
w ith  hum ic  c o llo id s  u n d e r l ie s  T e r r a c e  II. B a s a l g ra v e l h a s  been  en co u n te re d  
on th e  e ro d e d  s u r fa c e  of th e  D up lin  M arl in  som e b o r in g s .
T e r r a c e  II in th e  G re a t  P e e  D ee V a lley , w h e re  n o t b lan k e ted  by v a lle y  
d u n es  of y o u n g e r a g e , i s  c o m p o sed  of s i l t s  and c la y s  a t  the  s u rfa c e . T h e  t r e a d  
p o r tio n  of th i s  t e r r a c e  i s  b ro a d  (3 -5  m ile s )  and f la t  (F ig . 16, J - J 1), and  a g g r a ­
d a tio n a l p a t te r n s  a r e  n o t v e ry  e v id en t even  though C a ro lin a  B ay s  a r e  a b se n t and 
p o s t-d e p o s it io n a l d is s e c tio n  i s  lo c a liz e d . A Mr im  sw am p” (R u sse ll , 1939, 
p . 1224) o c c u r s  a t  the  b a s e  of th e  s c a rp  of T e r r a c e  III. T he s c a rp  h a s  b e en  
sca llo p e d  by  a  r iv e r  of a p p ro x im a te ly  th e  sam e  d im e n s io n s  a s  th e  p re s e n t  
s t r e a m  judg ing  fro m  th e  s iz e  and  sp ac in g  of the  s c a llo p s . P o o r  d ra in a g e  i s  
c h a r a c te r i s t i c  of th is  s u r fa c e , and g leyed  s o i ls  a r e  com m on.
J a lu c o  su rfa c e
C o a s ta l f a c ie s - - b a r r i e r . T h e  J a lu c o  b a r r i e r  e lev a te d  35-55  fe e t  above 
sea  le v e l, i s  s e p a ra te d  f ro m  the  M y rtle  s u r fa c e  by a  low s c a rp , the  to e  of w hich  
i s  b u r ie d  b e n e a th  se d im e n ts  of th e  M y rtle  s u r fa c e . I t s  m o rp h o lo g y  i s  s tr ik in g ly  
d if fe re n t  f ro m  the  R e c e n t and  M y rtle  b a r r i e r s .  E x tend ing  so u th w estw ard  f ro m  
N o rth  C a ro lin a , th e  b a r r i e r  o r  m o re  s t r ic t ly ,  b a r r i e r  sp it, i s  ab o u t 1 m ile  in
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w id th  a t  the  n o r th e rn  end . T h is  sec tio n  h a s  the  g r e a te r  e lev a tio n  (45-55  fe e t) , 
and i s a w e lk l r a in e d  sand  r id g e  co n ta in in g  abundan t en c lo sed  d e p re s s io n s  (C a ro lin a  
B ay s). T ow ard  th e  so u th w est th e  b a r r i e r  b ro a d e n s  to  7 m ile s  w ide  a t  a n  e le v a ­
tio n  of 40-45  fe e t , and i t s  su r fa c e  to p o g rap h y  i s  co m p o sed  of m u ltip le  b e ac h  
r id g e s  (F ig . 12). T he b e ac h  r id g e s  f la r e  in  a  so u th w e s te r ly  d ire c t io n  to w ard  
th e  W accam aw  R iv e r  w h e re  th ey  have b e en  tru n c a te d  by  la te r a l  s t r e a m  e ro s io n . 
R idge sp ac in g  v a r ie s  f ro m  7 -1 5  r id g e s  p e r  m ile . A t i t s  m ax im u m  w id th  th e re  
i s  a  s e t  of 71 r id g e s  on th e  J a lu c o  b a r r i e r .  T he  c lo se ly  spaced  n a tu re  of th is  
s e t  i s  shown in  F ig u re  6, E -E ' and  F ig u re  12. J a lu c o  b e ac h  r id g e s  se ldom  
r i s e  m o re  th an  3 fe e t above a d ja c e n t sw a le s , and  a r e  v eg e ta ted  by p in e . A d e n se  
sc ru b  th ic k e t g ro w s  in  th e  w a te r - lo g g e d  sw a le s  to g e th e r  w ith  b a ld  c y p r e s s  t r e e s  
(T axodium  s p . ). P e a ts  1-2  fe e t  in  th ic k n e s s  have  a c c u m u la te d  irT th ese  sw a le s  
and  re d u c e  the  in it ia l  d if fe re n c e  in  r e l ie f  b e tw een  r id g e  c r e s t  and  sw ale  b a se . 
D ra in a g e  d itc h e s , c u t a t  r ig h t a n g le s  to  r id g e  s t r ik e ,  r e v e a l  m ax im u m  d if f e re n c e s  
in  in it ia l  r e l ie f  of abou t 5 fe e t.
J a lu c o  b a r r i e r  sa n d s , co n ta in in g  ro unded , f la tte n e d  q u a r tz  p e b b le s  to  
one in ch  d ia m e te r ,  g ra d e  dow nw ard  in to  a  fo s s i l i f e ro u s  u n it d o m in a ted  by  the  
p e lecy p o d , M ulin ia  l a t e r a l i s . In  o u tc ro p s  a long  the  In tr a c o a s ta l  W ate rw ay  
b e n ea th  th e  tru n c a te d  J a lu c o  p a le o so l, and in  som e b o r in g s  on th e  J a lu c o  s u r ­
fa c e , a  h igh ly  m ixed  fauna w a s  c o lle c te d . T h e  in fe r r e d  en v iro n m e n t i s  n e r i t ic .  
T he to ta l  th ic k n e s s  of J a lu c o  sand  and s h e l l - r ic h  sand  and c lay  a v e r a g e s  35-45  
fe e t . A sm a ll pond, known a s  C le a r  Pond (F ig . 3), w ith  a p e a t f i l l  + 20  fe e t 
th ic k , o v e r l ie s  a  d eep  p o ck et o f D uplin  (? )  M a rl, T he P e e  D ee fo rm a tio n  b e ­
n e a th  th is  p o c k e t i s  ab o u t 40 fe e t  lo w e r th an  i t s  a v e ra g e  e lev a tio n  b e n ea th  the 
Ja lu c o  b a r r i e r .  The iso la te d  o c c u r re n c e  of sm a ll ponds su ch  a s  C le a r  Pond on 
J a lu c o  and M y rtle  b a r r i e r s  a p p e a r s  to  co in c id e  w ith  30 fe e t  o r  m o re  D uplin  
M a r l, a  h ighly  p o ro u s  fo rm a tio n . T h e s e  pon d s a r e  b e lie v ed  to  be  r e l i c t  s in k ­
h o le s  and  should  no t b e  co n fu sed  w ith  s u r f ic ia l  C a ro lin a  B ay s  w h ich  m ay  o v e r lie  
b o th  so lub le  and in so lu b le  s t r a ta .
J a lu c o  b a r r i e r  san d s  o v e r  la rg e  a r e a s  a r e  im p reg n a te d  in  th e  u p p e r  
20-25  fe e t  by  o rg an ic  c o llo id s  ("h u m a te"  of Sw anson and P a la c a s ,  1965). In - 
te r p r e ta te d  a s  a  p r im a r y  d e p o s it  by  Jo h n so n  and D u B ar (1964), i t  led  th e s e
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w r i t e r s  to  v iew  th e  J a lu c o  su r fa c e  a s  a  d e lta ic  d e p o s it . T h is  v iew  i s  in c o m ­
p a tib le  w ith  (1) the  n a tu re  of th e  s u r fa c e  m orp h o lo g y , (2) the  type  of c r o s s ­
bedd ing  w ith in  the  b e ac h  r id g e s , and  (3) th e  d ep th , l a te r a l  e x ten t and c h a r a c te r  
of the  h u m ate . T he h u m ate  cou ld  m o re  e a s i ly  b e  ex p la in ed  by sec o n d a ry  t r a n s ­
lo c a tio n  of c o llo id s  fro m  the  s u r fa c e  and  ro o t zone (Sw anson an d  P a la c a s , 1964; 
T hom , 1967). T he sec o n d a ry  o r ig in  i s  in fe r r e d  f ro m  the  la ck  of m a c ro -p la n t  
re m a in s ,  the  c o rre sp o n d e n c e  b e tw een  the  u p p e r  su rfa c e  of th e  c o l lo id - r ic h  
san d s  and  m ic ro to p o g ra p h y , and th e  g ra d u a l t r a n s i t io n  to  b e t te r  p re s e rv e d  
s h e l ls  and l e s s  h u m ate  w ith  d ep th . H um ate  of th is  type a p p e a r s  to  r e p r e s e n t  
th e  a cc u m u la tio n  of c o llo id s  a t  th e  w a te r  ta b le  in  a  m a n n e r  s im i la r  to  th a t 
p o s tu la te d  by  T hom  (1965a) in  c o a s ta l  b a r r i e r s  of e a s te r n  A u s tra l ia .  T he  
w e a th e r in g  p ro f ile  of w e ll-d ra in e d  b a r r i e r  san d s  i s  v e ry  s im i la r  to  th a t of th e  
Conw ay b a r r i e r  and w ill be  d e s c r ib e d  in  th e  n ex t s e c tio n  (A ppendix 8a).
P o s t-d e p o s it io n a l d is s e c t io n  h a s  dev e lo p ed  s e v e ra l  r a th e r  la rg e  d r a in ­
a g e  b a s in s  on th e  J a lu c o  b a r r i e r .  T h e se  d ra in  bo th  to w ard  th e  sea  and  in to  
the  W accam aw  R iv e r . F ig u re  17 show s in  som e d e ta i l  tw o J a lu c o  d ra in a g e  
b a s in s ,  and A ppendix  5 s u m m a r iz e s  th e i r  m o rp h o m e try  (b a s in s  C and D). C o m ­
p a r in g  b a s in s  on the  M y rtle  b a r r i e r  (A and B) w ith  Ja lu c o  b a s in s  (C and D) 
s e v e ra l  p o in ts  c an  be  noted:
(1) b a s in s  on bo th  s u r fa c e s  show l i t t le  ev id en ce  of c o n te m p o ra ry  e x ­
p an sio n ; c h a n n e ls  a r e  no t e ro d in g  h ead w ard  n o r  a r e  they  in c is in g ; in s te a d  th ey  
b o th  see m  to  b e  f il l in g  th e i r  c h a n n e ls  and  only o rg a n ic -s ta in e d  w a te r  i s  d i s ­
c h a rg e d ;
(2) th e  J a lu c o  b a s in s  a r e  l a r g e r  and  p o s s e s s  a  g r e a te r  n u m b e r o f t r i ­
b u ta r ie s ;
(3) th e  h e ad s  of t r i b u ta r ie s  on the  J a lu c o  b a r r i e r  a r e  h a r d e r  to  d e fin e , 
e s p e c ia lly  in  th e  b e ac h  r id g e  s e c tio n  w h e re  sw a le s  d ra in  in to  th e  d is s e c t in g  
ch an n e ls ;
(4) th e  p a t te rn  of J a lu c o  t r i b u ta r i e s  i s  s tro n g ly  in flu en ced  by p a ra l le l  
r id g e -s w a le  to p o g rap h y ; re c ta n g u la r  n e tw o rk s  p re d o m in a te ;
(5) th e  a r e a  of b a r r i e r  s u r fa c e  n o t in te g ra te d  by s u b - a e r ia l  d ra in a g e  
is  p ro p o r tio n a lly  s m a l le r  fo r  the  J a lu c o  b a r r i e r  th an  th e  M y rtle  b a r r i e r  and ;
F ig u r e  17. D ra in a g e  n e t  f o r  b a s in s  d i s s e c t in g  th e  J a lu c o  
b a r r i e r ,  t r a c e d  f r o m  a i r  p h o to s . F o r  lo c a t io n  s e e  F ig .  13.
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(6) J a lu c o  c h a n n e ls  a r e  f il le d  n o t only by  R ec e n t s e d im e n ts , bu t a ls o  by 
flu v ia l s e d im e n ts  of th e  M y rtle  s u r fa c e  w hich  o c c u r  d o w n s tre a m  a s  low te r r a c e s .
C o a s ta l f a c i e s - - b a c k b a r r i e r  f la t .  T he f la t  beh ind  th e  J a lu c o  b a r r i e r  on 
th e  sou th  s id e  o f th e  W accam aw  i s  q u ite  n a r ro w  and  the  n a tu re  of th e  s c a rp  co n ­
ta c t  w ith  r i v e r  t e r r a c e s  a lo n g  th e  W accam aw  R iv e r  su g g e s ts  th a t  l a te r a l  e ro s io n  
by  the  r i v e r  d u r in g  th e  P le is to c e n e  h a s  re d u c e d  th e  a r e a  of th e  f la t  on i t s  la n d ­
w a rd  s id e . I t  s ta n d s  35 -40  fe e t  abo v e  se a  le v e l , b u t c lo s e  p ro x im ity  to  th e  r iv e r  
and  d is s e c tio n  le a v e s  few a r e a s  of u n d is s e c te d  in te rf lu v e  w hich  cou ld  be  u sed  
a c c u ra te ly  to  o b ta in  th e  m ax im u m  se a  le v e l e lev a tio n  a t  th e  t im e  of fo rm a tio n .
I t  i s  a  s i l t - c la y  d e p o s it  ab o u t 40 f e e t  th ic k  and  in te rb e d d e d  w ith  la y e r s  of sand .
T o  th e  n o r th e a s t  of Conw ay a  h igh ly  o x id ized , s i l ty  sand  s u r fa c e  p r o je c ts  
in to  the  W accam aw  V a lley  a t  a b o u t 35 fe e t  above  se a  le v e l. S ou thw est of Conway 
on the  sa m e  s id e  of th e  v a lle y  a  s im i la r  s u r fa c e  o c c u r s  a t  a p p ro x im a te ly  30 
fe e t  ab ove  s e a  le v e l. A t e ac h  lo c a lity  th is  s u r fa c e  r i s e s  sh a rp ly  to  th e  Conw ay 
sand  r id g e  on th e  n o r th w e s t s id e  and  d ro p s  6 -1 0  fe e t  to  th e  T e r r a c e  II s u rfa c e . 
D itch  e x p o s u re s  su g g e s t th a t i t  la p s  a g a in s t  th e  Conw ay b a r r i e r ,  and  i s  in  tu rn  
tru n c a te d  by  T e r r a c e  H . I t  a p p e a r s  to  r e p r e s e n t  th e  f lu v ia l- e s tu a r in e  fa c ie s  of 
th e  J a lu c o  b a c k b a r r i e r  f la t  on th e  n o r th w e s t s id e  of th e  v a lle y  and in  F ig u re  4 
h a s  b een  m apped  a s  T e r r a c e  HI (? ) .  T h is  in te rp re ta t io n  h a s  b e e n  p a r t ia l ly  
c o n firm e d  by b o r in g s , w h ich  have  re v e a le d  a  co m p lex  in te rb e d d ed  u n it o f s ilty  
c la y , a  c la y  w ith  sh e ll  f r a g m e n ts  ( u n id e n tif ia b le  ), and a  w id e sp re a d  b a s a l  
o rg a n ic  c la y , r ic h  in  p la n t f r a g m e n ts . H ow ever, th e re  i s  so m e  ev id en ce  th a t 
th e  lo w e r u n its  a r e  in te rb e d d e d  w ith  the  a d ja c e n t C onw ay b a r r i e r .  T h is  s t r a t i -  
g ra p h ic  in fo rm a tio n  w ill be p re s e n te d  in  d e ta i l  in  a  fo llow ing  study  by D u B ar, 
Jo h n so n , and  T hom , b u t i t  h ig h lig h ts  th e  p ro b le m  of th e  t im e - r e la t io n s h ip  
b e tw een  C onw ay and  Ja lu c o .
Conw ay su rfa c e
C o a s ta l  f a c ie s —b a r r i e r . T he C onw ay b a r r i e r  i s  lo c a ted  n o rth w e s t of 
th e  W accam aw  R iv e r ,  and  i s  d iv id ed  by  K in g sto n  L ake  n e a r  th e  tow n of Conw ay 
in to  tw o s e c tio n s . T h e  e a s te r n  s e c tio n  a v e r a g e s  50 -60  fe e t  in  e lev a tio n , b u t 
c o m p a re d  w ith  th e  J a lu c o  b a r r i e r  i s  q u ite  n a r ro w , hav ing  a  m ax im u m  w id th  of 
1 m ile .  F o r  m o s t of i t s  len g th  th e  e a s te r n  C onw ay b a r r i e r  i s  a  s in g le  e lo n g a te
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r id g e  w ith  hum m ocky  to p o g rap h y , b u t in  tw o lo c a l i t ie s  the  r id g e  fa n s  ou t to w a rd s  
th e  w e s t and  b e a c h  r id g e s  a r e  no ted . In  s e v e ra l  p la c e s  the  W accam aw  R iv e r  h a s  
c u t in to  th e  b a r r i e r ,  and  b ro a d  s c a llo p s  have b een  p ro d u ced  by  a  l a te r a l  e ro s io n  
of the  r iv e r .  F lu v ia l t e r r a c e  o r  floodp la in  d e p o s its  a b u t th e  r iv e r  s id e  of the  
b a r r i e r  a t  lo w e r le v e ls .
T h e  w e s te rn  p o r tio n  of the  C onw ay b a r r i e r ,  lik e  the  J a lu c o  i s  co m p o sed  
of a  fan n in g  s e r i e s  of b e ac h  r id g e s . T he  a v e ra g e  sp ac in g  of r id g e  c r e s t s  i s  
5-7  r id g e s  p e r  m ile  (F ig . 6 , F - F ') .  T o w ard  th e  tow n of Conway th e  w e s te rn  
b a r r i e r  n a r ro w s  to  a  s in g le  r id g e  w ith  subdued dunal to p o g rap h y .
T h e  n a r ro w n e s s  of th e  e a s te r n  and w e s te rn  s e c tio n s  of the  Conw ay b a r ­
r i e r  d o e s  no t p e r m it  e ffe c tiv e  c o m p a r iso n  of d ra in a g e  b a s in  m o rp h o lo g y . 
E lo n g ate  c h a n n e ls  have  c u t in to  th e  sw a le s  of the  b e a c h  r id g e s  n e a r  the  ju n c tio n  
of th e  G re a t and L ittle  P e e  D ee  r i v e r s  (e . g. P o lly  Sw am p on F ig . 2 and  F ig .
6, F - F 1). T he lo c a l r e l ie f  in  th is  a r e a  ra n g e s  fro m  5 to  20 fe e t.
B o r in g s  in  th e  Conway b a r r i e r  e n c o u n te r  3 0 -4 0  fe e t  of w e l l- s o r te d ,  
n o n - fo s s i l i fe ro u s  sand  co n ta in in g  h u m ate  o r  a  re la tiv e ly  d eep , o x id ized  w ea th ­
e re d  p ro f i le .  T he d e g re e  of so il d ev e lo p m en t in  th e  q u a r tz o s e  sa n d s  of th e  
C onw ay b a r r i e r  i s  v e ry  s im i la r  to  th a t  of w e ll-d ra in e d  a r e a s  of th e  J a lu c o  
b a r r i e r .  In c o m p a r iso n  w ith  th e  M y rtle  p ro f i le ,  so il d ev e lo p m en t on th e s e  tw o 
b a r r i e r s  i s  m o re  ad v an ced . D ep th  of w e a th e rin g  ex ten d s  to  15 fe e t. In the  
u p p e r  p a r t  of the  w e a th e re d  zone th e  le ac h e d  h o riz o n  v a r ie s  f ro m  2 -3  fe e t  in  
th ic k n e s s , and o v e r l ie s  a  b ro w n ish -y e llo w  B h o riz o n , 3 -4  f e e t  th ic k  (se e  
A ppendix  8a). T h is  h o riz o n  c o n ta in s  a  s m a ll  am o u n t of c lay  (1 -5  p e r  cen t) 
w h ich  im p a r ts  to  i t  a  w eak m a s s iv e  s t r u c tu r e .  W ith in  the  le ach ed  zone  th e re  
i s  so m e ev id en ce  of a  m ic ro -p o d z o l w ith  a  b le a c h e d  sand  h o riz o n  l e s s  th an  7 
in c h e s  th ic k . T h is  m ic ro -p o d z o l o r  o iseq u a l fe a tu re  i s  c h a r a c te r i s t i c  of J a lu c o , 
C onw ay and H o rry  b a r r i e r s ,  b u t i s  n o tic e ab ly  a b se n t f ro m  M y rtle  b a r r i e r  p r o ­
f i le s .  I t s  s ig n ific a n ce  r e q u i r e s  fu r th e r  in v e s tig a tio n .
C o a s ta l f a c ie s —b a c k b a r r i e r  f l a t . T he  C onw ay b a c k b a r r i e r  f la t  i s  a  w e ll 
p re s e rv e d  s u r fa c e , e le v a te d  ab o u t 5 fe e t  ab ove  th e  Ja lu c o  f la t  (40-45  fe e t  above 
sea  le v e l) . T he f la t  n a tu re  of th is  s u r fa c e  and  the  o c c u r re n c e  of u n d is se c te d
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in te r f lu v e s  i s  m o s t a p p a re n t  on q u a d ra n g le  m a p s  ( e .g .  Conway 7 1 /2 1 q u ad ­
ra n g le )  and  a i r  p h o to s . D ra in a g e  off th e  h ig h e r  H o rry  b a r r i e r  h a s  p ro d u ced  a  
c o m p a ra tiv e ly  d e n se  d ra in a g e  n e tw o rk  w ith  w ide v a lle y s . M any v a lle y s  have 
f la t-b o tto m e d  c h a n n e ls  10-15 fe e t  below  th e  in te r f lu v e s . Swam p d ra in a g e  p a t­
t e r n s  a r e  ag a in  c h a r a c te r i s t ic  of th e s e  c h a n n e ls  w ith  a  n o tic e a b le  la c k  of 
p re s e n t- d a y  c o r r a s io n .  F ig u re  15 (b a s in  I) i l lu s t r a t e s  a  d ra in a g e  n e t fo rm ed  
m a in ly  on the  C onw ay s u rfa c e  w ith  a  s m a ll p o rtio n  on th e  H o rry  b a r r i e r .  T he 
is o la te d  d ev e lo p m en t of in c is e d , a r c u a te  c h a n n e ls  i s  a ls o  a p p a re n t. D e fle c ­
tio n  of K ingston  L ake d ra in a g e  and t r i b u ta r i e s  to  th e  so u th w est beh ind  th e  e a s t ­
e r n  Conway b a r r i e r ,  h a s  a ls o  tak en  p la c e .
T h e  s il ty  c lay  u n it w h ich  c o m p r is e s  th e  C onw ay f la t  v a r ie s  in  th ic k n e s s  
f ro m  5 to  15 fe e t. I t  i s  f a r  m o re  s tro n g ly  o x id ized  th an  th e  M y rtle  eq u iv a len t, 
b u t is  s im i la r  to  th e  J a lu c o  f la t. T h e  B h o riz o n  i s  y e llo w ish  b ro w n  in  c o lo r  
w ith  re d  m o ttle s  up to  2 in c h es  in  d ia m e te r .  A te x tu ra l  change  i s  ev id en t 
b e tw een  A and  B h o r iz o n s  w ith  th e  c la y  co n ten t (<8 phi) in c re a s in g  f ro m  35 p e r  
c e n t in  th e  A h o riz o n  to  60 p e r  c e n t in  th e  lo w er B  h o riz o n . T h e  b ro w n ish  
yellow  c o lo r  p e r s i s t s  d eep  in to  the  so lu m  6 -8  fe e t  below  th e  s u r fa c e , bu t 
g leyed  c o lo r s  b eco m e  im p o r ta n t a t  d e p th s  of 4 f e e t  o r  m o re  (se e  A ppendix  8b 
f o r  p ro f i le  d e sc r ip tio n ) .
F lu v ia l  f a c ie s . T h e  re m n a n ts  of T e r r a c e  III w hich  r e la te  d ir e c t ly  to  the  
Conway s u rfa c e  a r e  only p r e s e rv e d  in  tw o a r e a s :  on th e  e a s t  s id e  of th e  L ittle  
P e e  D ee  V a lley , w h e re  th e  r i v e r  once  e ro d e d  a  huge a r c u a te  bend in to  the  H o rry  
b a c k b a r r i e r  n e a r  the  ju n c tio n  of th e  L itt le  P e e  D ee and L u m b er r i v e r s  (F ig . 4) ; 
and on the  e a s t  s id e  of th e  G re a t  P e e  D ee V alley  w h e re  T e r r a c e  in fo r m s  a  
n a rro w  t e r r a c e  p a r a l le l  to  th e  r iv e r ,  on w hich  th e  tow n of M ario n  i s  lo ca ted  
(F ig . 2). In  th e  L ittle  P e e  D ee  V a lley , T e r r a c e  III i s  co m p o sed  of h u m a te -  
r ic h  sa n d s , w e ll-c o v e re d  by C a ro lin a  B ay s . A s c a rp , 10-15  fe e t  h igh , c le a r ly  
s e p a r a te s  th is  t e r r a c e  f ro m  T e r r a c e  H (F ig . 16, I - I ’). A m o re  p ro n o u n ced  
s c a rp , 15-20  fe e t h igh , s e p a r a te s  T e r r a c e  III f ro m  th e  H o rry  c o a s ta l  s u rfa c e . 
T he s t r a t ig ra p h y  b en ea th  T e r r a c e  III i s  s im i la r  to  T e r r a c e  II in  th is  v a lley . 
F ig u re  8 p r e s e n ts  the  r e c o n s tru c te d  lo n g itu d in a l p ro f i le s  of a l l  the  t e r r a c e s  and 
show s th a t  T e r r a c e  II and T e r r a c e  III c lo se ly  p a r a l le l  the  lo w e st t e r r a c e  and
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flood p la in . T e r r a c e  HI c o n v e rg e s  w ith  th e  H o rry  s u r fa c e  u p s tre a m .
In  th e  G re a t  P e e  D ee  V a lley , T e r r a c e  H I, ab o u t 20 fe e t  above T e r r a c e  
H (se e  F ig . 16, J - J ' ) ,  i s  c le a r ly  d is tin g u ish e d  f ro m  lo w e r flu v ia l s u r fa c e s . 
W e a th e rin g  and d is s e c tio n  a r e  f a r  m o re  ad v an ced . O ld ch an n e l s c a r s  s im ila r  
in  s iz e  to  the  p r e s e n t  r iv e r ,  a r e  s t i l l  a p p a re n t  b e c a u se  th ey  have  b een  occup ied  
by g u llie s  e ro d in g  h ead w ard . T e x tu re  a t  and n e a r  the  s u r fa c e  i s  m o re  v a r ia b le  
th an  on T e r r a c e  H ra n g in g  fro m  c la y  to  c o a r s e  sand and g ra v e l. In d iv idual b ed s  
a r e  q u ite  e v id en t in  o u tc ro p s .
L ong itud inal p ro f i le s  of th e  h ig h e r  t e r r a c e s  in  th e  G re a t  P e e  D ee 
V a lley  a r e  p a r a l le l ,  b u t d ip  m o re  s teep ly  th an  the  p re s e n t  flood  p la in  and 
T e r r a c e  I (F ig . 8). T h e se  h ig h e r  t e r r a c e s  jo in  dow nvalley  w ith  T e r r a c e  II and 
III of th e  L ittle  P e e  D ee . In  F ig u re  4 th e  t e r r a c e s  be tw een  the  tw o r iv e r s  have 
b e en  m apped  a s  p a r t  of G re a t P e e  D ee v a lle y  f i l l .  T he t re n d  of o ld  s c a r s  and 
se d im en t type  su g g e s t th a t  flu v ia l d e p o s its  in  th is  a r e a  a r e  p r im a r i ly  th e  p r o ­
d u c t of G re a t P e e  D ee  sed im en ta tio n . T h e  r iv e r  ju n c tio n  h a s  c le a r ly  m ig ra te d  
d ow nvalley  d u r in g  the  Q u a te rn a ry .
H o rry  s u r fa c e
C o a s ta l f a c ie s - - b a r r i e r . By f a r  th e  l a r g e s t  b a r r i e r  o r  b a r r i e r  s p i t  in 
the  s tudy  a r e a  i s  the  H o rry  b a r r i e r  (F ig . 3), d e s ig n a te d  H o rry  C ape by Jo h n so n  
and D u B ar (1964). T h is  su r fa c e  e x ten d s  fo r  30 m ile s  f ro m  the  N orth  C a ro lin a  
s ta te  lin e  to  th e  b lu ffs  o v e rlo o k in g  th e  L itt le  P e e  D ee  flood  p la in . I t s  m ax im u m  
w id th  i s  15 m ile s  and  m in im u m  4 m ile s .  M o st of th is  b a r r i e r  h a s  a n  e lev a tio n  
of 100-110 fe e t  above sea  le v e l. I t  d e sc e n d s  to  th e  Conway b a c k b a r r ie r  f la t  by 
w ay of d is t in c t  s te p s , s e p a ra te d  by 15-20  fe e t  h igh  s c a r p s  w ith  d e c liv i t ie s  le s s  
th an  5°. T he w id th  of th e  s te p s  in c r e a s e s  to  th e  so u th w est. T h e  b ro a d e s t  is  
shown on F ig u re  3 , th e  B row n B ay s tep .
B each  r id g e s  d o m in a te  the  to p o g rap h y  of th e  H o rry  b a r r i e r  (s e e  F ig s .
3 and  12). T he r id g e s  f l a r e  to w ard  th e  L itt le  P e e  D ee  R iv e r  f ro m  a n a rro w  
r id g e  to  th e  n o r th e a s t .  T he  in te r - r id g e  sp ac in g  i s  s im i la r  to  th a t of the  Conway 
b a r r i e r .  In  u n d is se c te d  a r e a s  the  a v e ra g e  sp ac in g  i s  3 -5  r id g e s  p e r  m ile . 
R e c u rv a tu re  of b e a c h  r id g e s  bo th  lan d w ard  and  sea w ard  i s  q u ite  m a rk e d  on the  
H o rry  b a r r i e r .
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T he s tr a t ig ra p h y  b en ea th  th e  H o rry  b a r r i e r  is  c o m p lic a te d  c o m p a re d  
w ith  y o u n g er b a r r i e r s .  S u rf ic ia l san d s  a r r a n g e d  in to  b e ac h  r id g e s  b la n k e t the  
a r e a  and  ex tend  to  a  d ep th  o f 2 0 -6 0  fe e t  (F ig . 5). T h is  sand  u n it c o n ta in s  d i s ­
co n tin u o u s la y e r s  of n o n - fo s s i l i f e ro u s , p la s t ic  c la y , 0 .5 - 5  fe e t  in  th ic k n e ss . 
B en ea th  th is  u n it m ay  o c c u r  a  g re e n  c lay  c o n ta in in g  o y s te r  f r a g m e n ts  o r  a  d a rk  
o rg a n ic  c la y . B o th  th e s e  c lay  la y e r s  a r e  p a tch y  in  d is tr ib u tio n . A s h e l l - r ic h  
sand  o r  m a r l  (n e a rs h o re  fauna) ex ten d s  b e n e a th  th e  H o rry  b a r r i e r ,  an d  r i s e s  
f ro m  50 fe e t  n e a r  the  c o a s ta l  s c a rp  to  80 fe e t  ab o v e  sea  le v e l a t  th e  in land  
bo u n d ary  of th e  b a r r i e r .  T h is  u n it a p p e a r s  to  b e  c o -e x te n s iv e  w ith  the  W acca- 
m aw -D u p lin  fo rm a tio n  to  se a w a rd  (F ig . 5).
T he  d e g re e  of d is s e c t io n  and lo c a l r e l ie f  of the  H o rry  b a r r i e r  i s  m uch  
g r e a te r  th an  th a t  of y o u n g e r and  lo w e r b a r r i e r s .  F ig u re  6 , G -G 1, d e m o n ­
s t r a t e s  th e  d if f e r e n c e s  in  lo c a l r e l ie f  e n c o u n te re d  on  th e  H o rry  b a r r i e r .  T h is  
p ro f ile  c r o s s e s  a n  in te rf lu v e  a r e a  of n o n -d is s e c te d  b e ac h  r id g e s  w h e re  lo c a l 
r e l i e f  d o e s  n o t ex ceed  6 fe e t . T o w ard  ro a d  45, r e l ie f  in c r e a s e s  a s  a  r e s u l t  of 
d is s e c t io n  w h ich  fo llo w s th e  tre n d  of th e  o r ig in a l  sw a le s . L o c a l r e l ie f  on th is  
b a r r i e r  m ay  am o u n t to  40 fe e t. V a lley  w id th  ex p an d s w ith  in c re a s e  in  v a lle y  
d ep th . G e n e ra lly , s id e s lo p e s  a r e  b en ch ed  w h e re  lo c a l r e l ie f  e x c e e d s  10 fe e t.
T h e  s u r f ic ia l  sand  c o v e r  i s  rem o v ed  f ro m  th e  b e n c h e s . T h is  e x p o se s  le n s e s  
of c la y  w hich  a r e  b u r ie d  b en ea th  th e  in te r f lu v e s  by b e a c h - r id g e  san d . T h e se  
b e n c h e s  s lo p e  to w ard  th e  v a lle y  f lo o r  b u t h ave  i r r e g u la r  s u r fa c e  to p o g rap h y .
T hey  can  be t r a c e d  dow nvalley  w h e re  th ey  o ften  m e rg e  w ith  T e r r a c e  IH a long  
the  L ittle  P e e  D ee  V a lley , o r  the  Conway b a c k b a r r i e r  f la t  sea w ard  of th e  c o a s t ­
w ise  s c a rp  w h ich  s e p a r a te s  Conw ay and  H o rry  s u r fa c e s .
T h e  f lo o r  of d is s e c t in g  v a lle y s  o r  " sw a m p s"  i s  q u ite  f la t  and  c o v e re d  
by d e n se  s c ru b  and  hardw ood sw am p v e g e ta tio n  (P la te  3). O rg a n ic -s ta in e d  
w a te r  d r a in s  slow ly  th ro u g h  th e  t r e e s  a lo n g  a n a s to m o s in g  c o u r s e s .  No 
la t e r a l  o r  v e r t i c a l  c o r r a s io n  h a s  b e en  o b se rv e d  on th e s e  s t r e a m s .  Low t e r ­
r a c e s  of m ixed  s i l t  and  sand o c c u r  in  th e  f lo o r  of th e s e  v a lle y s . T h e ir  c o n tin ­
u ity , s e d im e n t type  and  la c k  of s tro n g  w e a th e r in g  m ak e  th em  d is tin g u ish a b le  fro m  
th e  m o re  i r r e g u la r  b e n c h e s  s itu a te d  f a r th e r  u p slo p e .
P la te  3. W et s lo u g h  in  hardw ood  sw am p ty p ic a l of h igh ly  
v e g e ta te d  d ra in a g e  c h an n e ls  in  H o rry  and M ario n  c o u n tie s . 
P ho to  tak en  in  w in te r .
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Tw o ty p e s  of d ra in a g e  p a t te r n s  can  be re c o g n ize d . One i s  e lo n g a te  in 
sh ap e , lo c a te d  w h e re  th e  m a s te r  s t r e a m s ,  fo llow ing  sw ale  a lig n m e n t, d ra in  
so u th w est in to  th e  lo w er L ittle  P e e  D ee  R iv e r  (F ig s . 13 and 18), b a s in s  E , F 
and G). A ppendix  5 s u m m a r iz e s  som e of the  c h a r a c te r i s t i c s  of th e  d ra in a g e  
n e t of th e  i l lu s tr a te d  (F ig . 18) b a s in s . T h e  a r e a ,  n u m b e r, and len g th  of 
s t r e a m s  a r e  in  c o n t r a s t  w ith  s t r e a m s  on lo w e r b a r r i e r s ,  e sp e c ia lly  b a s in s  E 
and F . T he second  type  of p a t te rn  i s  m o re  re c ta n g u la r  in  sh ap e . H e re , th e  
m a s te r  s t r e a m  d r a in s  a t  a  r ig h t  an g le  to  r id g e -s w a le  o r ie n ta tio n  and lo w -o rd e r  
t r i b u ta r ie s  fo llow  the  sw ale  p a t te rn . T h e s e  b a s in s  d ra in  in to  L ake Swam p 
shown in F ig u re  2.
W ea th e rin g  ex ten d s  f a r  d e e p e r  (20-25  fee t) in to  the  H o rry  b a r r i e r  th an  
o th e r  b a r r i e r s  of th e  study  a r e a .  C lay  le n s e s  a r e  s tro n g ly  ox id ized  and m o t­
t l in g  i s  v e ry  p ro m in e n t. T he s o i ls  in  th e  s u r f ic ia l  sand cou ld  be re g a rd e d  a s  
w e ll-d e v e lo p e d  re d -y e llo w  p o d z o lic s  o r  u l t is o ls .  N o d u la r iro n s to n e  h a s  b e en  
o b se rv e d  in freq u e n tly  a t  th e  c o n ta c t b e tw een  the  e lu v ia l and  i l lu v ia l h o r iz o n s .
T he f o r m e r  m ay  ex tend  f ro m  3 -5  fe e t in  d ep th  b e n ea th  th e  s u r fa c e , and  co n ta in  
w ith in  i t  a  m ic ro -p o d z o lic  o r  b is e q u a l p ro f ile  s im i la r  to  th a t e n c o u n te re d  on the  
J a lu c o  and C onw ay b a r r i e r s .  T h e  illu v ia l h o rizo n  ex ten d s  f ro m  5 to  9 fe e t  in  
d ep th  an d , in  c o n tr a s t  to  th e  lo o se  sa n d s  of o v e rly in g  h o r iz o n s , g e n e ra lly  p o s ­
s e s s e s  a  s i lty  c la y  m a tr ix  w hich  b e c o m e s  qu ite  h a rd , m a s s iv e  and  f r a c tu re d  
w hen d ry . I t  ra n g e s  in  c o lo r  f ro m  b ro w n ish  yellow  to  re d  b ro w n  (s e e  d e s c r ip ­
tion  of p ro f ile  in  A ppendix  9a). S ilt and c la y  c o n ten t of th is  h o riz o n  m ay  b e  a s  
m uch  a s  10-20  p e r  c en t. T h is  p e rc e n ta g e  g ra d u a lly  d e c r e a s e s  w ith  d ep th  u n til 
a  bed  of c la y , a  p r im a r y  d e p o s it ,  i s  e n co u n te re d . Soil p ro f i le s  w ith  th e se  
c h a r a c te r i s t i c s  a r e  v is ib le  b e n e a th  r id g e  c r e s t s  in  m any  ro a d c u ts  th ro u g h  th e  
d is s e c te d  p o r tio n s  of th e  H o rry  b a r r i e r .  D is s e c te d  and  ben ch ed  s id e s lo p e s  
f re q u e n tly  la c k  th e  th ic k  u p p e r  so lum  no ted  ab o v e , exp o sin g  th e  r e d  o r  b row n  
o x id ized  zone  b e n ea th  a  th in  (1 -2  fee t) o rg a n o -m in e ra l  to p so il and  le ac h e d  A
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h o riz o n . A p p a ren tly , m o s t  of th e  d eep  w e a th e r in g  took  p la c e  p r io r  to  th e  fu ll 
d ev e lo p m en t of the  d is s e c tio n  p a tte rn . In  com m on w ith  the  o th e r  p re -R e c e n t  
b a r r i e r s ,  g ro u n d -w a te r  p o d zo ls  and h u m ate  d ev e lo p m en t c h a r a c te r iz e  the  p o o rly - 
d ra in e d , u n d is se c te d  p o r t io n s  o f th e  H o rry  b a r r i e r .
: ;> i
F ig u r e  18 . D ra in a g e  n e t  f o r  b a s in s  d is s e c t in g  th e  H o r r y  b a r r i e r ,  t r a c e d  f r o m  
a i r  p h o to s . F o r  lo c a t io n  s e e  F ig .  13.
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B a c k b a r r ie r  and flu v ia l f a c ie s . B en ea th  the  H o rry  b a c k b a r r i e r  f la t  in  
H o rry  C ounty (F ig . 3), f a c ie s  re f le c tin g  d e p o sitio n  beh ind  a  b a r r i e r  a tta in  a  
m ax im u m  th ic k n e s s  of 65 fe e t. T h is  f la t  s ta n d s  90-100  fe e t  above  s e a  le v e l 
and  in  sp ite  of sm a ll a r e a s  of f la t  in te r f lu v e s , i s  m o s tly  in c o rp o ra te d  in to  an  
e ro s io n a l d ra in a g e  n e t, w h ich  w hen looked  a t  on a  sm a ll s c a le  m ap  o r  pho to ­
g ra p h , r a d ia te s  f ro m  th is  a r e a  in  a l l  d i r e c t io n s .  D isco n tin u o u s  b e n c h e s  and  
low t e r r a c e s  lin e  th e  f la t-b o tto m e d  c h a n n e ls . L ake Swam p fo llo w s th e  c o n ta c t 
b e tw een  th e  H o rry  b a r r i e r  an d  b a c k b a r r i e r  f la t .  T r ib u ta ry  d ra in a g e  in to  L ake 
Sw am p f ro m  the  f la t  i s  d e n d r it ic  in  p a t te rn  (F ig . 15, b a s in s  J  and K) w ith  lo c a l 
in c is e d  b e n d s  b e in g  o b se rv e d  in  p la c e s . Sandy a r e a s  a r e  m o re  e x te n s iv e  on 
th is  s u r fa c e  th an  an y  of th e  lo w er b a c k b a r r i e r  f la ts .  L o ca l dune f ie ld s  a r e  
q u ite  com m on. H o w ev er, s i lty  c lay  p re d o m in a te s  a t  th e  s u r fa c e  and  i s  w ea th ­
e re d  to d e p th s  of 20 fe e t. T h e  so il p ro f i le  i s  h ighly  o x id ized  (A ppendix 9b) w ith  
g ley ed  s t r e a k s  fo llow ing  ro o t b u rro w s . B elow  d e p th s  of 6 fe e t  p r im a ry  s t r a t i ­
f ic a tio n  a f fe c ts  te x tu ra l  ch an g e . A lte rn a tin g  s i l t  and  c lay  la y e r s ,  1 -3  in c h e s  
th ic k , w e a th e r  in to  a  v a r ie ty  of c o lo r s  in c lu d in g  p u rp le , a  c h ro m a  n o t en co u n t­
e re d  b e n ea th  f la t s  lo c a ted  a t  lo w e r e le v a tio n s .
T h e  ox id ized  u p p e r c la y  of th e  H o rry  b a c k b a r r i e r  f la t  i s  u n d e r la in  by a 
v e ry  ex ten s iv e  c lay ey  s i l t  f a c ie s ,  2 0 -3 0  fe e t  th ic k , w hich  c o n ta in s  d is c o n tin ­
u o u s  b e d s  of o y s te r ,  Q s tre a  s c u lp tu ra ta , a  s p e c ie s  w hich  i s  now e x tin c t. T h is  
c la y e y  s i l t  f a c ie s  r e s t s  d i r e c t ly  upon e ro d e d  D uplin  and  P e e  D ee fo rm a tio n s .
N o rth  of the  L ittle  P e e  D ee and  L u m b er r i v e r s  th e  b a c k b a r r i e r  f la t  of 
H o rry  C ounty e x ten d s  in to  M ario n  C ounty (F ig . 3). S im ila r i ty  in  e lev a tio n , 
d e g re e  of d is s e c t io n  and  w e a th e rin g  le a d s  to  th e  c o r re la t io n  a c r o s s  the  v a lle y . 
S ed im en ts  tend  to  b e  c o a r s e r  on th e  M ario n  C ounty  s id e . H o riz o n ta l la m in a e  
ty p ic a l of q u ie t-w a te r  s e d im e n ta tio n  a r e  c h a r a c te r i s t i c  of th e  b a c k b a r r i e r  f la t  
in  H o rry  C ounty. In c o n tra s t ,  e x p o su re s  in  M ario n  C ounty show ab u n d an t e v i­
d e n ce  of s t ro n g e r  c u r r e n t s  ( c r o s s - s t r a t i f ic a t io n  in c lu d in g  c u r r e n t  r ip p le  
s t r u c tu r e s ,  and s c o u r - a n d - f i l l  bedd ing  fo rm s ) .  S h a rp  c o n ta c ts  b e tw een  b e d s , 
in c re a s in g  o c c u r re n c e  of g ra v e l in lan d , d ire c t io n  of c r o s s - s t r a t i f i c a t io n ,  and  
r e l i c s  of s in u o u s  c h a n n e ls  a t  th e  s u r fa c e , a l l  su g g es t a  s tro n g  f lu v ia l co m p o ­
n en t f ro m  the  n o r th  o r  n o r th w e s t d u r in g  th e  d e p o s itio n  of th is  m a te r ia l .  T he
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re la tio n s h ip  of th is  s u r fa c e  to  the  b a r r i e r  is la n d  lo ca ted  n e a r  D illon  (F ig . 1), 
a t  135-140 f e e t  in  e lev a tio n , w a s  n o t in v e s tig a te d .
GEOM ORPHIC HISTORY 
E volu tion  of d e p o s it io n a l seq u en ce  
T h e  d e p o s itio n a l u n it w h ich  cou ld  b e  a ss ig n e d  fo rm a tio n a l s ta tu s  i s  th e  
a s s e m b la g e  of fa c ie s  a s s o c ia te d  w ith  th e  c o n s tru c tio n  of a  b a r r i e r  o r  b a r r i e r  
s p it  a t  a  d is t in c t  ra n g e  of e le v a tio n s . T h u s  th e  R ecen t fo rm a tio n  in c lu d e s  the  
b a r r i e r  is la n d s  a t  the  e x tr e m it ie s  o f the  s tudy  a r e a ,  th e  m a in lan d  b e ac h  and  
d u n e s , t id a l  f la ts  and m a r s h ,  f r e s h w a te r  p e a t  in  d row ned  g u llie s , d e lta ic  
(e s tu a r in e )  d e p o s its  a t  th e  head  of W inyah B ay, and m o d e m  flood p la in  s e d i-
t"
m e n ts . S im ila r ly , p re -R e c e n t  d e p o s its  c an  be g ro u p ed  in to  fo rm a tio n s  on 
th is  b a s i s .  A s u sed  h e re ,  the  fo rm a tio n  h a s  th e  c h a r a c te r i s t i c s  of th e  m o rp h o - 
s t r a t ig ra p h ic  u n it defin ed  by  F ry e  and W illm an  (1962), who have  ap p lied  it to 
g la c ia l s tr a t ig ra p h y  in  th e  M id -W est. I t  d i f f e r s  f ro m  th e  co n cep t of " t e r r a c e  
fo rm a tio n "  a s  ap p lied  on th e  e a s t  c o a s t  of U. S. A. (se e  C ooke, 1936) by  r e ­
co g n iz in g  and m ap p in g  f a c ie s ,  and  by  t r a c in g  th e s e  f a c ie s  a s  b u r ie d  u n its  b e ­
n ea th  y o u n g e r s e d im e n ts  (F ig . 5). In  co m m o n  w ith  th e  m ap p in g  by O ak s (1965) 
and C och (1965) i t  r e c o g n iz e s  th e  p o s s ib il i ty  of s e v e ra l  " fo rm a tio n a l"  u n its  
b e n e a th  one " t e r r a c e , "  e a c h  fo rm a tio n  re f le c tin g  a  s ig n ific a n t change in  the  
p o s itio n  of th e  s h o re lin e . T h u s  th e  Conw ay and Ja lu c o  fo rm a tio n s  a r e  s e p a ra te d  
and no t a s s ig n e d  to  one " t e r r a c e "  (T a lb o t ? ) s im p ly  b e c a u s e  they  have  a  com m on  
o r  n e a r ly  com m on e le v a tio n  ra n g e . A lso  the  m o rp h o s tra t ig ra p h ic  te ch n iq u e  
e n a b le s  th e  in v e s t ig a to r  to  in c lu d e  w ith in  one fo rm a tio n  th o se  se d im e n ts  w hich  
a cc u m u la te d  d u rin g  a  r e g r e s s io n  of th e  se a . T he  H o rry  b a r r i e r ,  fo r  in s ta n c e , 
in c lu d e s  w h a t w a s  p re v io u s ly  m apped  a s  P enholow ay  and  W icom ico  " t e r r a c e s .  " 
S u b su rfa c e  u n its  c an  be t r a c e d  w ith o u t b re a k  b e n e a th  th e  tw o su pposed  " t e r r a c e s "  
(F ig . 5). T h u s  th e  s y s te m  of m ap p in g  u se d  in  th is  p a p e r  i s  b a se d  on co n tin u ity  
of d e p o s it io n  a s  s e a  le v e l d ro p p ed  and th e  sh o re lin e  p ro g ra d e d  le av in g  w ith in  a  
c o a s ta l  b a r r i e r  a  s e r i e s  of b e a c h  r id g e s ,  w h ich  s tep  dow n to w ard  th e  p r e s e n t  
c o a s t . O aks (1965), C och (1965) and A lt and  B ro o k s  (1965) have  had  s im i la r  
o b je c tio n s  to  the  u se  of th e  " t e r r a c e  fo rm a tio n "  co n cep t a s  u sed  on th e  e a s t  
c o a s t . In  th e  Gulf C o as t, h o w ev er, in  th e  v ic in ity  of the  M is s is s ip p i  R iv e r , F is k  
(1939, 1940; see  a lso  R u s s e l l ,  1964) h a s  d e m o n s tra te d  th e  u s e fu ln e s s  of " t e r ­
r a c e  fo rm a tio n s "  in  s tu d ie s  of Q u a te rn a ry  geology. H e re  th e  m ap p in g  i s  on th e
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b a s i s  of a  c o a s tw is e  (d e lta ic ) d e p o s it  and  i t s  u p v a lley  o r  flu v ia l eq u iv a len t. 
U nlike th e  e a s t  c o a s t  w o rk , a  d is t in c t  e lev a tio n  (equated  to  a  sea  lev e l) i s  not 
u sed  a s  a  guide in  m app ing , b u t r a th e r  a  ra n g e  of su r fa c e  s lo p es . T h is  i s  m ade  
p o s s ib le  b e c a u se  of th e  te c to n ic  en v iro n m en t of the  M is s is s ip p i  V a lley  (F isk , 
1939; R u s s e ll ,  1964).
T he  fo llow ing  su m m a ry  of th e  geo log ic  h is to ry  (T ab le  II) of H o rry  and 
M ario n  c o u n tie s  i s  b a se d  on s tra t ig ra p h ic  d a ta  c o lle c te d  to  A ugust, 1966.
T h is  in te rp re ta t io n  i s  a  f i r s t  ap p ro x im a tio n  and  w ill undoubtedly  b e  m o d ified  
a s  m o re  d a ta  i s  a c c u m u la te d . Age a s s ig n m e n ts  a r e  te n ta tiv e  and  m u s t  a w a it 
fu tu re  a p p lic a tio n  of ra d io m e tr ic  te c h n iq u e s  beyond th e  ra n g e  of the  p re s e n t  
ra d io c a rb o n  m ethod .
T h e  ev id en ce  fo r  the  e p iso d ic  seq u en ce  a s  p o s tu la ted  in  th is  p a p e r  and  
ou tlin ed  in  T a b le  II c a n  be  p re s e n te d  in  a  c a te g o r iz e d  fo rm :
(1) s tep p ed  s c a r p s  a t  the seaw ard  s id e  of e ac h  b a r r i e r ;  th e  to e s  of th e  
s c a r p s  a r e  b u r ie d  by b a c k b a r r i e r - f l a t  s e d im e n ts  of th e  n ex t lo w e r s u r fa c e  
(F ig . 5);
(2) the  o c c u r re n c e  of e ach  s u r fa c e  a t  a  d is t in c tiv e  ra n g e  of e le v a tio n s  
(A ppendix 3);
(3) b u rie d  p a le o s o ls  and  e ro s io n a l u n c o n fo rm itie s  b en ea th  the  s t r a t i ­
g ra p h ic  u n its  w hich  fo rm  a  p a r t ic u la r  su r fa c e  (F ig . 5 and A ppendix  6);
(4) b u r ie d  p e a ts  r e s t in g  on an  e ro s io n a l  u n co n fo rm ity , b u t a r e  b u r ie d  
in  tu rn  by in o rg a n ic  se d im e n ts  ( e .g .  " H o rry  c la y ,"  shown in  F ig . 5, X -X ');
(5) p a leo n to lo g ica l h ia tu s  b e tw een  D u p lin -W accam aw  fa u n a s  (H o rry
3
su rfa c e )  and l a t e r  b io fa c ie s  (se e  D u B ar and  F u rb u n ch , 1965);
(6) in c is io n  of c o a s ta l  s u r fa c e s  to  d e p th s  below  p re s e n t  lo c a l b a se  le v e l 
an d  th e i r  su b seq u en t f ill;
3
D u B ar, a t  the  tim e  of w rit in g , i s  e n d ea v o rin g  to  d is tin g u ish  D uplin  
and  W accam aw  fa u n a s  in  s a m p le s  f ro m  b e n ea th  the  H o rry  b a r r i e r  in  an  a tte m p t 
to  c h ec k  the  v iew  th a t  th ey  r e p r e s e n t  tw o d is t in c t  t r a n s g r e s s io n s  and  n o t s im p ly  
e v o lu tio n a ry  o r  f a c ie s  u n its  w ith in  th e  one fo rm a tio n . T he l a t t e r  v iew  is  te n ta ­
tiv e ly  a c c e p te d  in  th is  r e p o r t .
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Age 
Q u a te rn a ry  
L . R ecen t
E . R e c e n t­
ly  W isco n s in
M. W isco n s in
E . W isco n sin
Sangam on
Y arm o u th  ? 
o r  A fton ian  ?
T ab le  R
M o rp h o s tra tig ra p h ic  u n it  E n v iro n m en ts
R ecen t
D une S heet 1
c o a s ta l
e s tu a r in e -
d e lta ic
flu v ia l
(unconfo rm ity )
a e o lia n
T e r r a c e  I
D une S hee t 2
M y r t le - T e r r a c e  II
(unconfo rm ity )
flu v ia l
(unconfo rm ity )
a e o lia n
(unconfo rm ity )
c o a s ta l
e s tu a r in e -
flu v ia l
(unconfo rm ity )
J a lu c o
Conway
T e r r a c e  i n c o a s ta l
e s tu a r in e -
flu v ia l
(unconform ity )
E . P le is to c e n e -  
P lio c e n e -  
L a te  M iocene (? )
H o rry c o a s ta l
e s tu a r in e -
flu v ia l
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(7) e p iso d e s  of in c is e d  v a lle y  f i l l  a s  shown by  flan k in g  r iv e r  t e r r a c e  
d e p o s its ;
(8) g r e a te r  d e g re e  of d is s e c t io n  of m o re  in lan d  s u r f a c e s  re f le c t in g  d if ­
f e re n c e s  in  t im e , r e l ie f ,  o r  bo th ;
(9) p r o g r e s s iv e  d if f e r e n c e s  in  th e  d e g re e  of w e a th e rin g  on R ec e n t,
M y rtle , J a lu c o  (C onw ay), and  H o rry  s u r f a c e s  (A p p en d ices  7 -9 );
(10) to p o g rap h ic  d is c o n t in u it ie s  b e tw een  s u r f a c e s  in c lu d in g  d if f e r e n c e s  
in  b e a c h - r id g e  sp ac in g  and  o r ie n ta tio n  of s h o re l in e s ;
(11) sed im en to lo g ic  c o n t r a s ts  in c lu d in g  o c c u r re n c e  on c lay  le n s e s  w ith in  
o ld e r  b a r r i e r  s a n d s , an d  th e  e x is te n c e  of d is c o id a l q u a r tz  p e b b le s  in  J a lu c o , 
M y rtle  and  R e c e n t b a r r i e r s ,  b u t no t in  H o rry  o r  Conw ay d e p o s its ;  and
(12) t im e  d isc o n tin u ity  b e tw een  ra d io c a rb o n  d a te s  f ro m  R ec e n t d e p o s its  
and th o se  beyond the  ra n g e  of ra d io c a rb o n  tech n iq u e  f ro m  th e  M y rtle  d e p o s it  (s e e  
D u B ar, 1962); a s  no ted  ab o v e , th e  fu tu re  a p p lic a tio n  of o th e r  r a d io m e tr ic  
te c h n iq u e s  i s  n eed ed  in  th i s  a r e a .
In  s o u th e a s t V irg in ia , O ak s (1965) and C och (1965) have  stu d ied  c lay  
m in e ra lo g y , d e g re e  of a l te rn a t io n  of heavy  m in e r a ls  and g ra in -  su r fa c e  te x tu r e s  
a s  f u r th e r  m e a n s  fo r  d is tin g u ish in g  t im e - b r e a k s  b e tw een  d e p o s it io n a l u n its . 
T h e se  te c h n iq u e s  have  no t a s  y e t b e en  em plo y ed  in  H o rry  and  M ario n  c o u n tie s .
I t  i s  su g g es ted  th a t  th e re  a r e  s ig n if ic a n t t im e  b r e a k s  b e tw een  H o rry  
and  C onw ay, C o n w ay -Ja lu co  and  M y rtle , and M y rtle  and R ecen t. T he  b re a k  
b e tw een  C onw ay and  J a lu c o  i s  n o t so obv ious fo r  th e  fo llow ing  re a s o n s :
(1) only  s lig h t d if f e re n c e  in  e le v a tio n s ;
(2) la c k  of s e p a ra te  f lu v ia l e q u iv a le n ts  fo r  e ac h  s u r fa c e  u p -v a lle y ; 
T e r r a c e  III i s  g ra d e d  to  th e  le v e l of th e  C onw ay b a c k b a r r i e r  f la t  (40-45  fee t) 
w hich  i s  only  s lig h tly  above  th e  J a lu c o  b a c k b a r r i e r  f la t  (35-40  fe e t) .
(3) la c k  of d if f e r e n c e s  in  w e a th e rin g  p ro f i le s ;
(4) no re c o g n iz a b le  s t r a t ig r a p h ic  h ia tu s  b e tw een  the  tw o u n i ts  b e c a u se  
th e  W accam aw  R iv e r  w hich  s e p a r a te s  th em  h a s  re m o v e d  s t r a ta  a t  th e  c o n ta c t 
to  th e  C re ta c e o u s ; a t  p r e s e n t  no u n it b e n e a th  th e  J a lu c o  s u rfa c e  c an  b e  a ss ig n e d  
to  th e  C onw ay fo rm a tio n ; and
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(5) a lth o u g h  th e  Conway su rfa c e  i s  m o re  d is s e c te d ,  th is  m ay  s im p ly  
r e f le c t  d ra in a g e  f ro m  h ig h e r  a r e a s  in lan d . H ow ever, the  p in ch in g  ou t in land  
of fo s s i l i f e ro u s  b e d s  b en ea th  J a lu c o  b a r r i e r  san d s , th e  d iv e rs io n  of W accam aw  
d ra in a g e  beh ind  th e  J a lu c o  b a r r i e r ,  f lu v ia l- e s tu a r in e  d e p o sitio n  (Ja lu co ) on the  
in land  s id e  of th e  W accam aw  V a lley , and  th e  o c c u r re n c e  of ab u n d an t d is c o id a l 
q u a r tz  p e b b le s  in  J a lu c o  b a r r i e r  s a n d s  and  th e i r  c o m p le te  a b se n c e  f ro m  th e  
C onw ay b a r r i e r ,  a l l  po in t to  a  m in o r  r e g r e s s io n  of th e  sea  b e tw een  C onw ay and 
J a lu c o . I t  i s  p o s s ib le  th a t  th is  ep iso d e  i s  of s h o r te r  d u ra tio n  and  p o s s ib ly  of 
l e s s  m ag n itu d e  th an  th a t w hich  s e p a r a te s  th e  m a jo r  b r e a k s  l is te d  ab o v e .
T h e  ch ro n o lo g y  of la te  Q u a te rn a ry  sed im en ta tio n  in  the  G re a t  P e e  D ee 
V a lley  h a s  b e e n  do cu m en ted  w ith  tw o ra d io c a rb o n  d a te s .  A lthough th is  c h ro n o ­
logy should  only  be  c o n s id e re d  te n ta tiv e , i t  i s  b e lie v ed  i t  m ay  h ave  im p o r ta n t 
im p lic a tio n s  fo r  p ro b le m s  of c o a s ta l  g eo m o rp h o lo g y  and c lim a tic  ch an g e  in  
s o u th e a s te rn  U. S. A. (se e  G ag liano  and  T hom , 1967). I t  i s  o b v io u s  th a t  s e v e ra l  
e p iso d e s  of c u t and f i l l  and  dune fo rm a tio n  have  o c c u r re d  in  th is  v a lle y . In 
d ev e lo p in g  any  c o n c lu s io n s  re g a rd in g  th e  seq u en ce  and ch ro n o lo g y  of th e se  d e -  
p o s itio n a l s u r f a c e s  in  th e  G re a t P e e  D ee V alley  s e v e ra l  p o in ts  a r e  p e r tin e n t:
(1) flo o d p la in  to p -s tr a tu m  d e p o s its ,  and  p o in t-b a r  s e d im e n ts  of 
T e r r a c e  I and  T e r r a c e  II a r e  co m p o sed  of f in e - te x tu re d  s i l t s  and  c la y s ;
(2) th e  g ra d ie n t  of th e s e  s u r fa c e s  i s  s im i la r  (F ig . 8).
(3) sa n d s  and  g ra v e ls  c h a r a c te r iz e  ch an n e l e n v iro n m e n ts  of the  flood 
p la in , b u t th e  lo w e r  u n it of c o a r s e  f i l l  in  th e  e n tre n c h e d  G re a t P e e  D ee  V a lley  
e x ten d s  to  50 fe e t  below  M SL, below  th e  d ep th  of th e  p r e s e n t  ch an n e l;
(4) w e l l - s o r te d  san d s  of th e  s ta b il iz e d  dune s h e e ts  a r e  enveloped  by  
flo o d p la in  s i l t s  and c la y s ;  d u n e -fo rm in g  w in d s  a p p a re n tly  b lew  f ro m  th e  so u th ­
w e s t;  th e r e  i s  no m o d e rn  s o u rc e  fo r  th e s e  sa n d s  above p r e s e n t  r i v e r  le v e l; th e re  
i s  no ev id en ce  th a t  th e  so u th w est v a lle y  w a ll w a s  once  a  so u rc e ;
(5) th e re  i tw o e p iso d e s  of dune fo rm a tio n , re c o g n iz e d  u p v a lley  by 
s p a tia l  s e p a ra t io n , and  dow nvalley  by a  b u r ie d  so il s u r fa c e  on w e l l - s o r te d ,  c r o s s ­
bedded  s a n d s ; and
(6) th e  dune s h e e ts  a r e  sp a tia lly  s e p a ra te d  u p v a lley  by T e r r a c e  I in d ic a t­
ing  a  d r a s t i c  ch an g e  in  the  n a tu re  of sed im en ta tio n .
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B ase d  on th e s e  p o in ts  th e  fo llow ing  r e la t iv e  seq u en ce  i s  p ro p o se d  (se e  
a ls o  T a b le  II):
(1) T e r r a c e  III d e p o sitio n ;
(2) R iv e r  in c is io n , so il fo rm a tio n  and d is s e c t io n  of T e r r a c e  III;
(3) T e r r a c e  II d e p o sitio n ;
(4) R iv e r  in c is io n , so il fo rm a tio n  and  d is s e c t io n  of T e r r a c e  II; d e v e l­
op m en t of D une S hee t 2;
(5) T e r r a c e  I d e p o s itio n ; so il d ev e lo p m en t on D une S hee t 2;
(6) R iv e r  in c is io n  (s lig h t so il fo rm a tio n  and  d is s e c tio n  of T e r r a c e  I) 
and  d ev e lo p m en t of D une S hee t 1; and
(7) M o d ern  flo o d p la in  d e p o s itio n ; so il d e v e lo p m en t on D une S h ee t 1.
D une d e v e lo p m en t i s  re la te d  in  th is  seq u en ce  to  p h a se s  of lo w e r b a s e  le v e l w hen 
c o a r s e r  s e d im e n ts  w e re  p re su m a b ly  m o re  e x te n s iv e  a s  flo o d p la in  d e p o s its .  A 
b ra id e d  r i v e r  i s  en v isag ed , s im i la r  in  c h a r a c te r  to  T e r r a c e  I on th e  L itt le  P e e  
D ee w h e re  d u n es  a r e  o b se rv e d  to  th e  le e w a rd , o r  n o r th e a s te rn  s id e , of r e l i c t  
b ra id e d  to p o g rap h y . T he am o u n t of in c is io n  n eed ed  to  c r e a te  c o n d itio n s  fo r  
dune d e v e lo p m en t in  the  G re a t  P e e  D ee V a lley  i s  l e s s  th an  50 fe e t.
T h e  d a te s  m en tio n ed  above g ive som e idea of th e  tim e  in te rv a ls  in ­
vo lved  in  th is  seq u en ce . Of c o u rs e ,  th ey  do n o t he lp  d e c ip h e r  the  a g e s  of 
T e r r a c e  II and T e r r a c e  III. H ow ever, D une S hee t 2 b a se d  on one ra d io c a rb o n  
d a te  cou ld  p o s s ib ly  be  y o u n g er th an  3 6 ,0 0 0  y e a r s  o ld . D une S hee t 1 on th e  
o th e r  hand i s  su g g ested  to  be  17 ,0 0 0  y e a r s  o r  y o u n g e r. O bviously  i t  i s  n o t young­
e r  th an  3 ,0 0 0 -4 ,0 0 0  y e a r s  w hen sea  le v e l re a c h e d  v e ry  c lo se  to  i t s  p r e s e n t  p o ­
s itio n , and to p - s tr a tu m  a llu v ia l  f i l l  w a s  fo rm in g . One cou ld  go a  s te p  f u r th e r  and 
a s s u m e  a  m in im u m  d ep th  of th e  s o u rc e  of dune sa n d s  a t -20 fe e t  M SL. A c c o rd ­
ing  to  one e s t im a te ,  s e a  le v e l w a s  a t  th a t  le v e l 6 ,0 0 0 -7 ,0 0 0  y e a r s  ag o  
(C o lem an  and S m ith , 1964). T h u s  th e  m ax im u m  a g e  fo r  D une S hee t 1 w ould be 
17 ,0 0 0  B P . and  th e  m in im u m  a g e  w ould  b e  6, 000 B P .
On th e  b a s i s  of th is  re a s o n in g  i t  i s  p o s s ib le  to  co n clu d e  th a t  one p h a se  
of dune d ev e lo p m en t o c c u r re d  w ith in  th e  s o -c a l le d  W isco n sin  g la c ia l in te rv a l .
The y o u n g est p h a se  e x ten d s  in to  the  R ec e n t p e r io d  a s  de fin ed  above. T h e se  
two p h a s e s  a r e  s e p a ra te d  by  a n  e p iso d e  of a llu v ia l  f i l l  a s s o c ia te d  w ith  g ian t
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m e a n d e rs  (T e r r a c e  I). T h is  ep iso d e  i s  p e rh a p s  l e s s  th an  3 6 ,0 0 0  y e a r s  old 
and g r e a te r  th en  17 ,000  y e a r s  o ld . T he s ig n ific a n ce  of th is  ev en t to  re g io n a l 
and e x tr a - r e g io n a l  c o r r e la t io n  and ch ro n o lo g y  i s  beyond the  ra n g e  of th is  
study  (s e e  G ag liano  and T hom , 1967, fo r  a  d is c u s s io n  of som e of the  p o s s i ­
b i l i t i e s  and p ro b le m s ) .
G eom orph ic  p r o c e s s e s  - p a s t  and  p re s e n t
Two s e ts  of p r o c e s s e s  re f le c t in g  tw o d if fe re n t b u t in te r r e la te d  s e ts  of 
co n d itio n s  have  le ft th e i r  im p r in t on th e  H o rry -M a rio n  la n d sc a p e :
(1) p r o c e s s e s  p re d o m in a n tly  of d e p o s itio n  d ependen t upon a  r is in g  o r  
h igh  s tan d  of s e a  le v e l a t  o r  above th e  p re s e n t ,  including: (a) c o a s ta l ,  in the  
n e a r s h o re ,  b e ac h  and  w a sh o v e r  fan  z o n es ; (b) a eo lian , in  th e  b a c k sh o re  zone;
(c) b a c k b a r r i e r  f la t  o r  e s tu a r in e , in  lag o o n s, b ay s , t id a l  m a r s h ,  t id a l f la t, 
t id a l  c r e e k  and in le t e n v iro n m e n ts ; (d) flu v ia l, in  r iv e r  v a lle y s  and t r ib u ta r y  
s t r e a m s ;  (e) s lope  w ash  and  so il c re e p ;  and  (f) p ed o lo g ica l, e sp e c ia lly  the  
a cc u m u la tio n  of h u m ate  in  w a te r - lo g g e d  san d s ; and
(2) p r o c e s s e s  p re d o m in a n tly  of s u b -a e r ia l  e ro s io n  d ep en d en t upon a 
fa llin g  o r  low s tan d  of s e a  le v e l , inc lud ing : (a) e n tre n c h m e n t of v a lle y  a llu v iu m  
and th e  e le v a tio n  o f abandoned  flood p la in s  a s  r iv e r  t e r r a c e s ;  (b) gu lly ing  of 
e le v a te d  d e p o s it io n a l s u r fa c e s  w ith  the  h ead w ard  e ro s io n  of sm a ll c r e e k s  
a b so rb in g  p r im a r y  c h a n n e ls  and sw a le s  in to  th e  d is s e c tin g  d ra in a g e  n e t; and
(c) e x te n s iv e  s lo p e  w ash  and  so il c r e e p  fa c il i ta t in g  th e  d ev e lo p m en t of v a lle y - 
s id e  b e n c h e s  by  d if fe re n tia l  e ro s io n . D une s h e e ts  d ev e lo p  in  r iv e r  v a lle y s  
dow nw ind f ro m  t r a in s  of sand  a s s o c ia te d  w ith  d e g ra d in g  r iv e r s .  C o a s ta l lan d - 
f o r m s  d ev e lo p ed  d u rin g  th is  p e r io d  h av e  su b seq u en tly  b een  su b m erg ed  and 
p o s s ib ly  d e s tro y e d  by  t r a n s g r e s s in g  s e a s  a t  a  l a t e r  s tag e .
A g r ic u ltu ra l  a c t iv i t ie s  of m a n  o v e r  th e  l a s t  c e n tu ry  should  a ls o  b e  c o n ­
s id e re d . T h e  c u ltiv a tio n  of row  c ro p s  such  a s  to b acco  and  co tto n  p ro m o te s  
a c c e le r a te d  ru n -o ff . W ith the  p re s e n t  low g ra d ie n ts  th is  h a s  n o t re s u lte d  in  
gu lly ing  bu t e x te n s iv e  s h e e t e ro s io n . R ed d ish -b ro w n  B h o r iz o n s  a r e  f re q u e n tly  
ex p o sed  on m id - s lo p e s  b e tw een  2 -5°. T h is  p r o c e s s  h a s  led  to  a c c e n tu a te d  foo t-
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slo p e  d e p o sitio n . V ery  l i t t le  san d  fin d s  i t s  w ay th ro u g h  th e  sw am p  fo r e s ts  of 
the  d is s e c tin g  d ra in a g e  c o u rs e s .  H ow ever, the  c o n s tru c tio n  of la rg e  d ra in s  
th ro u g h  th e s e  sw am p s  p e rm its  th e  t r a n s p o r ta t io n  of san d  and f in e r  d e t r i tu s  in to  
the  m a jo r  r i v e r s .  T h is  is  c a u s in g  s i l ta t io n  p ro b le m s  w hich  w ill p ro b a b ly  
w o rse n  w ith  tim e . B a re  f ie ld s  d u rin g  fa ll  and w in te r  s e a s o n s  have a ls o  s u f­
fe re d  f ro m  wind d e fla tio n . L o ose  A h o riz o n  san d  i s  o ften  a b se n t f ro m  fie ld s  
w hich  have  b e e n  t i l le d  fo r  m any  y e a r s .  M an i s ,  th e re fo re ,  in it ia tin g  a n o th e r  
s e t  of g eo m o rp h ic  p ro c e s s e s  w h ich  a r e  hav in g  th e i r  e f fe c t on th e  p re s e n t  la n d ­
sc a p e .
H o rry  and M ario n  co u n tie s  d isp la y  m any  la n d fo rm s  w hich  a r e  th e  p ro ­
d u c t of p a s t  p r o c e s s e s .  The g e o m e try  and d is tr ib u tio n  of th e s e  la n d fo rm s  
su g g e s t s tro n g  a d ju s tm e n t w ith  p r o c e s s e s  w hich  a r e  no lo n g e r  o p e ra tiv e . T h is  
is  d e m o n s tra te d , fo r  ex am p le , by  the  u n ifo rm  sp ac in g  of b e ac h  r id g e s  w ith in  
a  s u r fa c e  bu t s tro n g  v a r ia t io n  b e tw een  s u r f a c e s ,  and  th e  r e g u la r i ty  o f floodp la in  
to p o g rap h y  w ith in  a  g iven  f lu v ia l s u r fa c e . H ow ever, th e  fo rm  and sp a c e  r e l a ­
tio n s  of r e l i c t  fa c e ts  a r e  b e in g  m o d ified  w ith  tim e : " th e  p a s t  i s ,  so  to  sp ea k , 
e ffaced "  (Von B e r ta la n ffy , 1952, p. 109). T h e  p ro g r e s s iv e  d ev e lo p m en t of 
new la n d fo rm s  in  r e s p o n s e  to  ch an g es  in  th e  e n v iro n m e n t can  be  docu m en ted  
in  m an y  d e p o s it io n a l la n d sc a p e s  (cf. F is k ,  1940; R uhe, 1952). In  n o r th e a s te rn  
South C a ro lin a  th is  i s  p a r t ic u la r ly  w e l l - i l lu s t r a te d  by th e  con tinued  d e v e lo p ­
m e n t of d ra in a g e  b a s in s  and a s s o c ia te d  m o rp h o lo g ic  phenom ena  (e .g .  s id e -  
s lo p e s ) ; and th e  p r o g r e s s iv e  w e a th e rin g  of land  s u r fa c e s  of d if f e re n t  ag e .
T h e se  p r o c e s s e s ,  to g e th e r  w ith  b u r ia l  by  y o u n g e r s e d im e n ts , tend  to  re m o v e  
th e  t r a c e s  of th e  o r ig in a l  a g g ra d a tio n a l s u r fa c e  so  th a t la n d fo rm s  on o ld e r  s u r ­
fa c e s  a r e  m o re  ev id en tly  m o d ified  than  s im i la r  f e a tu re s  on y o u n g e r s u r f a c e s .
In  T ab le  III an  a tte m p t h a s  b e e n  m ad e  to  d e p ic t  th e  n u m b e r of t im e s  
e ac h  d e p o s it io n a l s u r fa c e  h as  u n d e rg o n e  e n v iro n m e n ta l change  s in c e  the  
o r ig in a l s u r fa c e  w as fo rm e d . I t i s  obv ious th a t th e  o ld e r  s u r f a c e s  have  u n d e r­
gone m o re  p h a se s  of w e a th e r in g , d is s e c t io n  and a llu v ia tio n  th an  y o u n g er 
s u r fa c e s .  F o r  in s ta n c e , th e  H o rry  s u r fa c e  h a s  b e e n  su b jec te d  to  v a lle y  d is ­
s e c tio n  fo llow ed  by v a lle y  f i l l  on a t  le a s t  fo u r  o c c a s io n s . H ow ever, th is
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shou ld  be re g a rd e d  a s  only  a  m in im u m  n u m b e r, b e c a u se  i t  is  n o t know how 
m any  p h a se s  of e ro s io n  and d e p o s itio n  have n o t o r  can n o t be  re c o g n ize d  in  th is  
a r e a .  In c o m p a r iso n , T e r r a c e  I h a s  b e en  e n tre n ch e d  only once and i ts  g u llie s  
have  b e e n  f il le d  w ith  s e d im e n t d u rin g  th e  l a t e s t  p h a se  (R ecent) of v a lley  
a llu v ia tio n .
T able  m
S urface Type and Age
C oasta l= C  H o rry  C onw ay-Jaluco M y rtle  - - - - - - - - - R ecen t
F lu v ia l- F  H o rry  T e r ra c e  in  T e rra c e  H - - -  T e r r a c e  I - - - R ecent
A eolian=A - - - - - - - - - Dune II - - - Dune I - - -
SL+ dC F
SL- eF+ s
SL+ d F + e C + s  dC F
SL e F + s  e F + s
SL+ d F + s  d F + e C + s  dC F
SL- e F + s  e F + s  e F + s  dA
SL+ d F + s  d F + s  d F + e C + s  d F + s  dF
SL - e F + s  e F + s  e F + s  e F + s  e F + s  dA
SL+ d F + s  d F + s  d F + e E + s  d F + s  d F + s  d F + s  dCF
SL = Sea L evel; d = deposition  dom inant; e = e ro s io n  dom inant; s  = so il developm ent
CONCLUSION
A study  o f th e  g eom orpho logy  of H o rry  and  M ario n  c o u n tie s , South 
C a ro lin a , r e v e a ls  a  v a r ie ty  of d e p o s itio n a l and e ro s io n a l la n d fo rm s  w hich  a r e  
p o s t  la te -M io c e n e  in  a g e . T h e se  la n d fo rm s  r e f le c t  ep iso d ic  p ro g ra d a tio n  of 
th e  c o a s t  and  ch an g es  in  th e  type  and m ag n itu d e  of g eo m o rp h ic  p r o c e s s e s  o v e r  
tim e . F iv e  p h a s e s  of c o a s ta l  p ro g ra d a tio n  have  b een  re c o g n ize d . E ach  p h a se  
i s  r e p re s e n te d  by  a  b a r r i e r  is la n d  o r  b a r r i e r  sp it  beh ind  w hich  h a s  a c c u m u ­
la te d  q u ie t-w a te r  (b a c k b a r r ie r  fla t) and f lu v ia l s e d im e n ts . C o lle c tiv e ly  th e se  
fa c ie s  fo rm  a  d e p o s itio n a l s u r fa c e  w hich  r e la t e s  to  a  d is t in c t  e lev a tio n  ran g e : 
H o rry  (60-115  fe e t) ;  C onw ay (35-60  fe e t) ; J a lu c o  (30-55  fee t); IVlyrtle (5 -35  fee t) 
and  R ec e n t (0 -15  fe e t) . T he m ax im u m  p o s itio n  of sea  a s  in fe r r e d  f ro m  b ack ­
b a r r i e r  f la t  and (o r) b each  se d im e n ts  f o r  e ac h  su rfa c e :
H o rry  100 ft.
C onw ay 45 ft.
J a lu c o  40 f t.
M y rtle  22 ft.
R e c e n t 0 ft.
T h e se  f ig u r e s  m u s t  be  r e g a rd e d  w ith  cau tio n  fo r  s e v e ra l  r e a s o n s :  f i r s t ,  th a t  
no c o r r e c t io n  h a s  b e e n  m ad e  fo r  any  p o s t-d e p o s it io n a l t i l t in g  o r  u p lif t, if  any  
h a s  tak en  p la c e ; seco n d , a c c u ra te  f ig u re s  fo r  s e a  le v e l a r e  d iff icu lt to  a s s e s s  
b e c a u s e  o f the  ra n g e  of v a r ia b le s  invo lved  (e . g. t id e  ra n g e , d ep th  of w a te r  o v e r  
r e l i c t  lagoon  s u r f a c e s ,  s to rm  w ave d e p o sitio n  in  b e a c h e s ) ; th ir d ,  d is s e c t io n  in ­
h ib its  a c c u ra te  le v e llin g  of o r ig in a l s u r fa c e ; and fo u r th , s e p a ra tio n  of th e  
C onw ay and  J a lu c o  s u r fa c e s  by  a  d is t in c t  t im e  in te rv a l  i s  d iff ic u lt and  a s  su g ­
g e s te d  abo v e  on ly  a  m in o r  r e g r e s s io n ,  o r  no r e g r e s s io n  a t  a l l ,  m ay  be  
re s p o n s ib le  fo r  th e s e  tw o s u r fa c e s . H ence th e  v a lu e  of th is  sm a ll a r e a  fo r  
m ak in g  in fe re n c e s  c o n ce rn in g  w o rld -w id e  ch an g es  in  sea  le v e l d u rin g  th e  
Q u a te rn a ry  i s  r e la t iv e ly  sm a ll. S u r fa c e s  re c o g n ize d  h e re  should  be  tr a c e d  
n o r th  and  sou th  in to  o th e r  a r e a s  of d e ta ile d  study . Only w hen th is  i s  done can  
th e  g eo m o rp h ic  f a c to r s  w hich  a r e  p u re ly  lo c a l in  e ffe c t be  s e p a ra te d  fro m  
g e n e ra l  p r o c e s s e s  such  a s  th o se  of g la c ia l- e u s ta t ic  o r ig in .
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A flu v ia l d e p o s it io n a l s u r fa c e  h a s  b een  m apped  in  th is  a r e a  w hich  h a s  
no c o a s tw ise  eq u iv a len t. T h is  i s  T e r r a c e  I  w h ich  a p p a re n tly  w a s  g rad ed  to  a 
s e a  le v e l lo w e r th an  the  p re s e n t .  A t p r e s e n t  i t  i s  n o t known w h e th e r  a llu v ia  - 
tio n  of th is  t e r r a c e  w as  in  re s p o n se  to  a  r i s e  in  sea  le v e l re p re s e n t in g  a  m in o r  
t r a n s g r e s s io n  in  m id -W isc o n s in  t im e s  (2 0 ,0 0 0  to  3 0 ,0 0 0  B P ), o r  developed  a s  
th e  r e s u l t  of a  c lim a tic  change (se e  G ag liano  and  T hom , 1967). T he fo r m e r  
view  i s  c o n s id e re d  th e  m o s t p ro b a b le  s in ce  a  m a jo r  ic e  r e t r e a t  o c c u r re d  d u r ­
in g  th a t in te rv a l  (F a rm d a lia n  o r  P a u d o rf  in te r - s ta d ia l ) .  C u r ra y  (1965) h a s  
te n ta tiv e ly  in d ica ted  th a t  s e a  le v e l ro s e  to  w ith in  30 fe e t  of i t s  p r e s e n t  p o s itio n  
ab o u t 2 9 ,0 0 0  B P . H ow ever, th is  i s  a  p ro b le m  re q u ir in g  fu r th e r  in v e s tig a tio n .
I t  i s  th e re fo re  p o s s ib le  to  p o s tu la te  a  la te  C enozoic  h is to ry  invo lv ing  
fo u r  m a jo r  t r a n s g r e s s io n s  of the  sea  (H o rry , C onw ay, M y rtle  and  R ecen t) and 
tw o m in o r  t r a n s g r e s s io n s  (Ja lu co , T e r r a c e  I). T h e se  s ix  e p iso d e s  have le ft 
a  s tro n g  im p r in t  on th e  la n d sc a p e  of H o rry  and M ario n  c o u n tie s . E n v iro n ­
m e n ts  have  changed  f ro m  c o a s ta l  and  flu v ia l a llu v ia tio n  to  v a lle y  e n tre n c h m e n t 
and  ex p an sio n  of d is s e c t in g  d ra in a g e  n e tw o rk s  s e v e ra l  t im e s  in  th is  s tudy  a r e a  
s in ce  la te  M iocene  t im e s .  R e lic t  s u r f a c e s  have b een  m o d if ied b y  the  d ev e lo p m en t 
of p o s t-d e p o s it io n a l la n d fo rm s  su ch  a s  v a lle y  s id e s lo p e s  and  b e n c h e s , d e n ­
d r i t ic  and r e c ta n g u la r  d ra in a g e  n e tw o rk s , s in k h o le s  and C a ro lin a  B ay s . The 
d e g re e  of to p o g rap h ic  m o d ifica tio n  of p re -R e c e n t  d e p o s its  i s  g r e a te s t  on the  
H o rry  su r fa c e  and l e a s t  on T e r r a c e  I and D une S h ee ts  1 and  2.
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A PPEN D IX  lb
T h e  flu v ia l e q u iv a len t of th e  R e c e n t d e p o s it io n a l s u r fa c e  e x te n d s  up the  
th r e e  m a jo r  v a lle y s  w hich  t r a v e r s e  th e  a r e a ,  and  in c lu d e s  the  f il l  of the  t r i ­
b u ta ry  v a lle y s  o r  sw am p s th a t  d is s e c t  the  c o a s ta l  s u r fa c e s .  In th i s  s ec tio n  
only  th e  flu v ia l d e p o s its  of m a jo r  v a lle y s  w ill be  in c lu d ed .
W accam aw . T he W accam aw  R iv e r  flow s so u th w es t b e tw een  the  Conw ay 
and J a lu c o  c o a s ta l  s u r fa c e s  in  H o rry  C ounty . In c o m p a r iso n  w ith  the  o th e r  
two s t r e a m s ,  L ittle  and  G re a t  P e e  D ee , th e  W accam aw  R iv e r  flo w s w ith  a 
lo w e r g ra d ie n t and a  s m a l le r  d is c h a rg e  (A ppendix l a ) .  Tw o p e r io d s  of p eak  
d is c h a rg e  o c c u r  an n u ally : A u g u st to  O c to b e r  and J a n u a ry  to  A p r il .  T he  
f o r m e r  i s  a s s o c ia te d  w ith  h u r r ic a n e s  and i s  no t a s  c o n s is ta n t  a s  th e  l a t t e r  
w hich  r e s u l t s  f ro m  w in te r  ra in fa l l  and c a u s e s  f lo o d -b a s in  in u n d a tio n . F ed  by 
n o n - in c is in g  t r i b u ta r ie s  w h ich  flow th ro u g h  sw am p s, th e  w a te r  in  th e  W ac­
cam aw  R iv e r  i s  h igh ly  o rg a n ic -s ta in e d .
T h e  flood p la in  c an  be d iv id ed  in to  fo u r  s e c tio n s . T he lo w e r p o r tio n  of 
the  r iv e r  be tw een  the  m outh  a t  th e  head  o f W inyah B ay  and  th e  co n flu en ce  w ith  
B u ll C re e k  h a s  no t b e e n  s tu d ied  in  any d e ta i l  (s e e  F ig . 19). H e re  th e  r i v e r  i s  
a  d is t r ib u ta r y  of th e  P e e  D ee . T he W accam aw  h a s  a  m ax im u m  w id th  of 4, 000 
fe e t  n e a r  i t s  m ou th  n a rro w in g  w ith in  2 m ile s  to  2 ,0 0 0  fe e t. I t s  ch an n e l fo llo w s 
a  r e la t iv e ly  s t r a ig h t  c o u rs e  beh ind  the  e x ten s io n  of the  M y rtle  b a r r i e r  in  G e o rg e ­
tow n C ounty (F ig . 19). T id a l m a r s h e s  a d ja c e n t to  th e  ch an n e l w e re  d ra in e d  
f o r  r i c e  c u ltiv a tio n  in  th e  18th c e n tu ry  and  fie ld  p a t te r n s  s t i l l  p e r s i s t  today .
T he  o c c u r re n c e  of sand  d u n es  in  th e  lo w e r  v a lle y  h a s  a lre a d y  b e en  no ted .
B etw een  B u ll C re e k  and th e  tow n o f C onw ay the  W accam aw  R iv e r  
n a r ro w s  f ro m  500 to  175 fe e t  in  w id th  w ith  a  m in im u m  d ep th  of 12 fe e t  a t  low  
w a te r .  In  th is  s e c tio n  i t  flo w s th ro u g h  w ooded sw am p s a t  a  s lo p e  of l e s s  th an  
one foo t p e r  m ile . L e v e e s  a r e  low and  n a r ro w  in c re a s in g  f ro m  a  few  in c h e s  
above low w a te r  s tag e  n e a r  B u ll C re e k  to  3 -4  fe e t  a t  C onw ay. V eg e ta tio n  r e ­
f le c ts  th e  m ic ro to p o g ra p h y  v e ry  c lo se ly  w ith  l e s s  w a te r - to le r a n t  s p e c ie s  of 
o a k s  and p in e s  on the  s lig h tly  e lev a te d  s i te s .  T id a l v a r ia t io n  in  w a te r
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F ig u re  19. W a c c a m a w -P e e  D ee  d e lta ic  p la in  and a d ja c e n t R ecen t 
and p r e - R e c e n t  c o a s ta l  s u r fa c e s ,  G eorgetow n  C ounty , S. C.
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le v e l ( le s s  th an  2 fee t) o c c u rs  in  th is  s e c tio n , b u t u n like  th e  d o w n stre a m  p o r ­
tio n , t id a l  d ra in a g e  n e tw o rk s  a r e  a b se n t. The m a in  ch an n e l s p l i ts  in  s e v e ra l  
p la c e s  to  fo rm  m u ltip le  c h a n n e ls , a  phenom enon  n o t c h a r a c te r i s t ic  of s e c tio n s  
f a r th e r  u p s tre a m . C u t-o ffs  a r e  p o o rly  dev e lo p ed  and long s tr a ig h t  r e a c h e s  
s e p a ra te  s h o r t  s in u o u s  re a c h e s .  W ithin  th e  s in u o u s  sec tio n , m e a n d e r  leng th  
v a r ie s  f ro m  0 .2 5  to  0 .3 5  m ile s .  B ro ad  flood b a s in s  a r e  ty p ic a l of th is  s ec tio n  
of th e  flood p la in . Low is la n d s  of sandy  p o in t b a r s ,  re m n a n ts  of T e r r a c e  I, 
p ro tru d e  th ro u g h  th e  o rg a n ic  c la y s  of th e  flood b a s in s  (se e  F ig . 7a).
F ro m  Conway to  R ed B lu ff (F ig . 2) w id th s  ra n g e  f ro m  90 to  130 fe e t;  
the  m in im u m  d ep th  in  th is  s ec tio n  i s  3 f e e t  a t  low w a te r . T he s t r e a m  g r a ­
d ie n t i s  s t i l l  q u ite  low , l e s s  th an  one fo o t p e r  m ile , b u t le v ee  h e ig h t in c r e a s e s  
to  10 fe e t . T he b a ck s lo p e  of le v e e s  is  re m a rk a b ly  s teep , 3 -5°, o v e r  a  w id th  
of 100-150 fe e t . L e v e e s  a r e  co m p o sed  of s i lty  sand  w ith  in te rb e d d ed  le n s e s  
of c lay  0 .5  to  1 .0  fe e t  th ick . B ank  fa i lu re  and  s lum ping  in to  th e  r i v e r  i s  a  
com m on phenom enon . R idge and  sw ale  to p o g rap h y  on po in t b a r s  in d ic a te s  
ch an n e l m ig ra tio n . C u t-o ffs  and t r a c e s  of old c h a n n e ls  w ith  d im e n s io n s  s im i la r  
to  the  p r e s e n t  s t r e a m  o c c u r  w ith in  the  flood p la in . T he  r i v e r  flow s in  a  s in g le  
ch an n e l in  th is  sec tio n . I t  te n d s  to  m e a n d e r  in  m id -v a lle y , b u t w h e re  i t  
im p in g es  a g a in s t  a  t e r r a c e  s c a rp  the  ch an n e l i s  "d e fo rm e d ” (se e  M a tth e s , 1941) 
and a  long  s t r a ig h t  r e a c h  d e v e lo p s  d o w n stre a m . M ean d e r len g th  a v e ra g e s  
b e tw een  0 .2  and 0 .3  m ile s .  F lood  b a s in s  flan k  th e  le v e e s , bu t tend to  b e  n a r ­
ro w e r  and occupy  l e s s  a r e a  th an  b a s in s  f a r th e r  d o w n stre am . D u rin g  flood 
s tag e  the  w a te r  le v e l r i s e s  5 -6  fe e t  in  th e  b a s in s . T he low t e r r a c e  w hich  b o r ­
d e r s  th e  flood p la in  i s  m o re  co n tin u o u s  in  th is  s ec tio n  and r i s e s  f ro m  a n  
e lev a tio n  of 5 fe e t  above lev ee  le v e l a t  C onw ay to  10 fe e t  a t  R ed  B luff.
U p s tre a m  f ro m  R ed B luff the  W accam aw  R iv e r  c h an g e s  m ark ed ly : 
s t r e a m  g ra d ie n t in c r e a s e s  to  ab o u t one fo o t p e r  m ile , ch an n e l w id th  d e c r e a s e s  
to  l e s s  th an  50 fe e t , and m e a n d e r  len g th  d e c r e a s e s  to  l e s s  th an  0. 2 m i le s  
(F ig . 7b). In th is  s e c tio n  the  r iv e r  i s  o b s tru c te d  by sunken  lo g s  and  d e b r is ,  
and th e  m in im u m  d e p th  i s  2 fe e t  o r  l e s s .  T he gag ing  s ta tio n  i s  lo ca ted  in  th is  
s e c tio n , n e a r  L o n g s (F ig s . 2 and  7b) and d e ta i ls  on d is c h a rg e  a t  th i s  s ite  a r e
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tab u la ted  (A ppendix la ) .  L evee  h e ig h t d e c r e a s e s  to  5 fe e t  a t  low s tag e . T he 
ch an n e l p a t te rn  i s  h ighly  s in u o u s in  th is  sec tio n , and  long , s t r a ig h t  r e a c h e s  
a r e  l e s s  com m on. C u t-o ff la k e s  and t r a c e s  of abandoned  c h a n n e ls  a r e  noted  
in  the  flood p la in  in d ica tin g  a  c a p a c ity  fo r  ra p id  change in  ch an n e l p o s itio n . 
C hannel d im e n s io n s  w ith in  the  m o d e rn  flood p la in  c o n t r a s t  sh a rp ly  w ith  the  
s c a r s  on T e r r a c e  I (F ig . 7b). T h e  s t r e a m  d u r in g  low s ta g e  a p p e a r s  to  have 
l i t t le  c o m p e ten c e , b u t the  p re s e n c e  of b a r e  a r e a s  of q u a r tz  sand  on p o in t b a r s  
in d ic a te s  e ffe c tiv e  t r a n s p o r ta t io n  d u rin g  flood s tag e .
B o re  h o le s  in  the  W accam aw  flood p la in  have  re v e a le d  30-40  fe e t  of 
p o o rly  s o r te d  sand  and  in te rb e d d ed  le n s e s  of c la y . T h is  f il l  r e s t s  on  e ro d e d  
P e e  D ee  o r  W accam aw  fo rm a tio n s  (s e e  g e n e ra liz e d  s e c tio n s  in  F ig . 5).
L itt le  P e e  D e e . T he L ittle  P e e  D ee R iv e r  and i t s  m a jo r  t r ib u ta r y  the  
L u m b er R iv e r ,  r i s e  in  d is s e c te d  h i l ls  of th e  u p p e r  C o a s ta l P la in  of N o rth  
C a ro lin a  a t  a p p ro x im a te ly  250 fe e t  above sea  le v e l (F ig . 1). A fte r  jo in in g  
the  so u th w es t flow ing L u m b er R iv e r , th e  L ittle  P e e  D ee tu r n s  90°, th en  
s k i r t s  the  w e s tw a rd  edge of a  c o a s ta l  b a r r i e r ,  chang ing  i t s  d ir e c t io n  to w ard  
th e  SSE n e a r  G a liv an ts  F e r r y  b e fo re  jo in in g  th e  G re a t P e e  D ee (F ig . 2).
P o in ts  of s im ila r i ty  w ith  th e  W accam aw  R iv e r  in c lu d e  d is c h a rg e  of o rg a n ic - 
s ta in ed  w a te r , s im i la r  s e a so n a l ch an g es  in  r iv e r  s ta g e , and a  b ed load  of 
p re d o m in a n tly  q u a r tz  sand and fin e  g ra v e l .  H ow ever, F ig u re  8 and 
A ppendix  l a  re s p e c tiv e ly  show th e  s te e p e r  g ra d ie n t, and  h ig h e r  d is c h a rg e  
of the  L ittle  P e e  D ee in  c o m p a r iso n  w ith  the  W accam aw . T he gag ing  s ta tio n  
i s  a t  G a liv an ts  F e r r y  (F ig . 2) on the  L i t t le  P e e  D ee.
T he L ittle  P e e  D ee flood  p la in  c a n  be  d iv id ed  in to  th r e e  se c tio n s . T he  
lo w e r sec tio n  e x ten d s  6 m ile s  u p s tre a m  fro m  th e  co n flu en ce  w ith  th e  G re a t 
P e e  D ee . T h is  i s  a  b ro a d  flood  b a s in  w ith  p o o rly -d ev e lo p e d  c h a n n e ls . T he 
r iv e r  a n a s to m o s e s  in to  m any  s m a ll c h a n n e ls  in  th is  s e c tio n  (F ig . 9 ). Sub­
a e r ia l  le v e e s  a r e  a b se n t a s  the  s t r e a m  m a k e s  i t s  w ay th ro u g h  a  sw am p fo r e s t .  
Ju d g in g  f ro m  a e r i a l  p h o to g ra p h s , i t  a p p e a r s  th a t  th e  s e d im e n t- la d e n  G re a t 
P e e  D ee  h a s  b u ilt  a  low  cone of a llu v iu m  a c r o s s  th e  m outh  o f th e  L itt le  P e e  
D ee , and  th a t  th e  in tr ic a te  m a z e  of a n a s to m o s in g  c h a n n e ls  h a s  b e en  c au se d  
b y  d am m in g  th e  flow  of the  L ittle  P e e  D ee.
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D o w n stre a m  fro m  i t s  co n flu en ce  w ith  the  L u m b e r R iv e r ,  the  L ittle  
P e e  D ee flo w s  in  a  flood p la in  1 -1 .5  m ile s  w id e , w ith  a c o n s ta n t bu t r e l a ­
tiv e ly  h igh flo o d p la in  g ra d ie n t of 1 .1 6  fe e t  p e r  m ile . In  th is  s e c tio n  i t  h a s  
a n  a v e ra g e  w id th  of 150 fe e t , a  m in im u m  d ep th  of 4 fe e t  and  i s  f a i r ly  c l e a r  of 
o b s tru c t io n s . L ev ee  h e ig h t abo v e  low w a te r  s tag e  in c r e a s e s  to  5 fe e t.
L e v e e s  of th e  L itt le  P e e  D ee  a r e  co m p o sed  of p o o rly  s o r te d , s i l ty  sa n d s . 
H ow ever, w e l l - s o r te d  p o in t b a r  d e p o s its  a r e  co m m o n . A s  in  th e  W accam aw  
V a lley , flood  b a s in s  a r e  a r e a s  o f d o m in an tly  o rg a n ic  a cc u m u la tio n  b e n ea th  
ta l l  hardw ood  f o r e s t s .  S tre a m  p a t te r n s  w ith in  th is  s e c tio n  of th e  L it t le  P e e  
D ee  a r e  th o se  of a  s in g le  ch an n e l w h ich  i s  a c tiv e ly  m e a n d e r in g . C u t-o ff la k e s  
and  abandoned  c h a n n e ls  a r e  p ro m in a n t. M e a n d e rs  in  th is  s e c tio n  a v e ra g e  
0. 3 -0 . 4 m i le s  in  len g th . D e fo rm e d  r e a c h e s ,  a lth o u g h  p re s e n t ,  a r e  no t a s  
s tr ik in g  a s  on th e  W accam aw  o r  G re a t P e e  D ee.
T h e  L ittle  P e e  D ee  above  the  co n flu en ce  w ith  th e  L u m b e r i s  a  m uch  
s m a l le r  s t r e a m  w ith  an  a v e ra g e  d is c h a rg e  a t  D illo n , 20 m ile s  f ro m  th e  L u m b er, 
o f 535 c fs  a v e ra g e d  o v e r  a  21 y e a r  p e r io d , c o m p a re d  w ith  3 ,0 2 0  c fs  a t  
G a liv an ts  F e r r y .  T he  flood p la in  i s  l e s s  th an  1 m ile  w id e , and  th e  ch an n e l 
n a rro w in g  in  w id th  to  40 -50  fe e t  i s  b ad ly  choked  w ith  d e b r is ;  n u m e ro u s  sand  
b a r s ,  fo rm e d  a ro u n d  o b s tru c tio n s , l im i t  the  d ep th  in  p la c e s  to  1 foo t o r  le s s .  
M ean d e r len g th  d e c r e a s e s  to  0 .1  m ile . T ig h t s in u o u s  r e a c h e s  a r e  s e p a ra te d  
by  long  s tr a ig h t  r e a c h e s  w hich  im p in g e  a g a in s t  th e  v a lle y  w a ll.
T he  L u m b e r R iv e r  flo w s f ro m  a  n o r th e a s te r ly  d ire c t io n  above  th e  co n ­
flu en ce  w ith  the  L i t t le  P e e  D ee (F ig . 1). F lo o d  p la in  s iz e , ch an n e l w id th  and 
d ep th , m e a n d e r  len g th  and  d is c h a rg e  d e c r e a s e  s low ly  u p s tre a m , and  i t  i s  not 
u n ti l  L u m b erto n  in  N o rth  C a ro lin a , 37 m ile s  abo v e  th e  co n flu en ce  (F ig . 1), 
th a t  ch an n e l and  flood  p la in  d im e n s io n s  a p p ro x im a te  th o se  of th e  L i t t le  P e e  
D ee  above th e  ju n c tio n . I t  i s  c l e a r  th a t  th e  L u m b e r  c o n tr ib u te s  th e  g r e a te r  
am o u n t (e s tim a te d  a t  60 p e r  cen t) of th e  d is c h a rg e  of th e  L it t le  P e e  D ee  below  
the  co n flu en ce .
T h e  L itt le  P e e  D ee  and  L u m b e r v a l le y s  a r e  fed by  o rg a n ic -s ta in e d  
w a te r s  f ro m  two la rg e  t r ib u ta r y  " sw a m p s" : G apw ay Sw am p n e a r  th e  N o rth
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C a ro lin a  s ta t e  lin e  and L ake Sw am p (F ig . 2). B oth  t r ib u ta r ie s  a r e  h eav ily  
v e g e ta te d  w ith  h a rd w o o d s, and d ra in a g e  is  a lo n g  m u ltip le  c h a n n e ls  flow ing 
a ro u n d  is la n d s  of t r e e s .  B ed load  t r a n s p o r ta t io n  is  r e s t r i c te d  to  th e  m o v e ­
m e n t of o rg a n ic  r e m a in s .  T he s t r e a m s  in  th e s e  " sw a m p s” a r e  no t e ro d in g  
th e i r  b e d s .
A n a llu v ia l d e p o s it  s lig h tly  above  m o d e rn  flo o d p la in  le v e l hugs th e  
n o r th w e s t v a lle y  w a ll u p s tre a m  fro m  G a liv an ts  F e r r y  (show n on F ig . 10 a s  
" o ld e r  flood p la in " ) . T h is  flood p la in  e x ten d s  up  th e  L u m b er R iv e r , b u t is  
re p re s e n te d  in the  L ittle  P e e  D ee  V a lley  above the  co n flu en ce  by  iso la te d  
m e a n d e r  s c a r s  w hich  have c u t in to  th e  n e x t h ig h e s t t e r r a c e .  T h is  s u r fa c e  
p a r a l le l s  th e  p ro f ile  of the  m o d e rn  flood  p la in  and is  l e s s  th an  5 fe e t  above 
le v e e  e le v a tio n . I t  is  fre q u e n tly  in undated , and r e l i c t  ch an n e ls  fu n c tio n  a s  
d ra in a g e  s lo u g h s  d u r in g  p e r io d s  of o v e rb a n k  flow . T he p r e s e n t  flood p la in  
t ru n c a te s  th e  " o ld e r  flood p la in "  in  s e v e r a l  p la c e s  (F ig . 10). B elow  th e  c o n ­
flu e n c e  w ith  th e  L u m b er R iv e r , b ra id e d  p a t te r n s  d o m in a te  the  s u r fa c e  to p o ­
g rap h y . R idge and  s lo u g h  r e l i e f  se ld o m  e x c e e d s  3 fe e t, and th e  sp a c in g  
b e tw een  b a r s  and c h an n e ls  is  s tr ik in g ly  s m a l le r  th an  th e  b ra id e d  c h an n e ls  of 
T e r r a c e  I (F ig . 10). In  th re e  a r e a s ,  one in  th e  u p p e r  L u m b er V a lley , a n o th e r  
a t  th e  ju n c tio n  of the  tw o r iv e r s ,  and a  th ird  below  G a liv an ts  F e r r y  w h e re  
T e r r a c e  I i s  tru n c a te d  by th e  m o d e rn  flood  p la in , m e a n d e r  s c a r s  a r e  p ro m ­
in e n t on th is  s u r fa c e . T he m e a n d e r  lo o p s a r e  s lig h tly  l a r g e r  th an  on th e  
p r e s e n t  flood p la in  (len g th s  a p p ro x im a te  0 ,4 - 0 .  5 m ile s ) . Soil p ro f ile  d e v e l­
o p m en t is  m e a g e r  on th is  s u r fa c e .  I t i s  co m p o sed  p red o m in a n tly  of fin e  sa n d s  
and  s i l t s  w ith  o rg a n ic s  a cc u m u la tin g  in  th e  s lo u g h s  u n d e r p r e s e n t  c o n d itio n s .
T he " o ld e r  flood p la in "  t ru n c a te s  h ig h e r  r iv e r  t e r r a c e s ,  b u t is  n o t d is s e c te d  by  
g u llie s  e n te r in g  the  v a lle y  f ro m  th e  n o r th w e s t, th u s  su g g es tin g  a  la te  R e c e n t ag e .
G re a t  P e e  D e e . T he  G re a t  P e e  D ee R iv e r  r i s e s  on  th e  e a s te r n  s lo p e  of 
th e  B lu e  R idge m o u n ta in s  of w e s te rn  N o rth  C a ro lin a  a t  e le v a tio n s  re a c h in g  
4 ,0 0 0  f e e t  above s e a  le v e l, and  flow s a c r o s s  th e  P ie d m o n t re g io n  to  th e  c o a s t , 
a  d is ta n c e  of 455 m ile s .  T he G re a t P e e  D ee to g e th e r  w ith  C ape F e a r ,  S an tee , 
Savannah  and o th e r  s t r e a m s  w h ich  c r o s s  th e  " F a l l  L in e ,"  a r e  r e f e r r e d  to  a s
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" th ro u g h "  s t r e a m s  an d , in  c o n tr a s t  to  r i v e r s  w hich  r i s e  on th e  C o a s ta l P la in , 
c a r r y  c o n s id e ra b le  q u a n ti t ie s  of su sp en d ed  load  in re la t iv e ly  fa s t-f lo w in g , 
tu rb u le n t w a te r .  T h ro u g h  th e  s tudy  a r e a  the  G re a t P e e  D ee V alley  t r e n d s  
so u th e a s t. I t  i s  d iv e r te d  to w a rd s  th e  so u th w est beh ind  the  e x ten s io n  of the  
lo w est p re -R e c e n t  b a r r i e r  (M yrtle ) in  G eorgetow n C ounty (F ig . 19).
D is c h a rg e  of th e  G re a t P e e  D ee  i s  p a r t ly  c o n tro lle d  by a  s e r i e s  of 
d a m s  u p s tre a m . T he a v e ra g e  d is c h a rg e  of 9 ,0 4 9  c fs  (22 y e a r s  of re c o rd )  is  
th r e e  t im e s  a s  g r e a t  a s  the  L ittle  P e e  D ee , and am o u n ts  to  n in e  t im e s  th a t of 
th e  W accam aw  (A ppendix la ) .  T he gag in g  s ta tio n  a t  P e e  D ee , South C a ro lin a , 
i s  lo ca ted  on th e  n o r th w e s te rn  b o u n d ary  of th e  study a r e a  (F ig . 2). F o r  p u r ­
p o s e s  of d e s c r ip t io n  th e  G re a t P e e  D ee  flood p la in  w ill be  d iv id ed  in to  two 
se c tio n s : d e lta  and a llu v ia l.
T he d e lta ic  s ec tio n  c o m m e n c e s  a t  th e  b ifu rc a tio n  of the  G re a t P e e  D ee 
in to  tw o c h an n e ls : B ull C re e k  w hich  jo in s  th e  W accam aw , and  th e  P e e  D ee 
R iv e r  w hich  s p l i ts  in to  m any  s m a l le r  c h a n n e ls  (e. g. T h o ro u g h fa re  C reek ) 
f a r th e r  d o w n stre a m  (F ig . 19). T he  d e e p e s t  ch an n e l in  th e  d e lta  i s  the  
W accam aw  R iv e r  w h ich  h a s  a l r e a d y  b e en  d e sc r ib e d . O th e r d i s t r ib u ta r ie s  
a r e  re la t iv e ly  shallow  (< 10 fe e t) . C hannel f i l l  of so ft m u d s  i s  c h a r a c te r i s t ic  
of the  d is t r ib u ta r ie s .  In  the  u p p e r  p o rtio n  of th e  d e lta  above th e  ju n c tio n  of 
th e  W accam aw  and  B u ll C re e k  and th e  P e e  D ee  and T h o ro u g h fa re  C re e k , the  
c h an n e ls  w ind th ro u g h  hardw ood  f o r e s t  g row ing  in  th e  flood b a s in  of th e s e  
r i v e r s .  H e re , le v ee  h e ig h t i s  l e s s  th an  2 fe e t  above  low w a te r  s tag e . R e lic t 
ch an n e l fo r m s  su ch  a s  c u t-o ff  la k e s  and  m e a n d e r  s c a r s  a r e  p o o rly  developed  
in  th is  sec tio n . A t a  d is ta n c e  of ab o u t 4 m ile s  below  th e  head  of the  d e lta  th e s e  
fo rm s  a r e  re p la c e d  by a  tid a l d ra in a g e  p a t te rn  w ith in  th e  sw am p. T h is  p a t te rn  
b e c o m e s  m o re  p ro n o u n ced  f a r th e r  d o w n s tre a m  in  th e  t id a l  m a r s h  s e c tio n  of th e  
lo w e r d e lta . T he c a p tu re  o r  im m in e n t c a p tu re  of the  P e e  D ee  ch an n e l by  h ead w ard - 
e ro d in g  tid a l  s t r e a m s  i s  q u ite  e v id en t in  th is  s ec tio n  (F ig . 19).
P e e  D ee , W accam aw  and  B la ck  r i v e r s  have  no t b u il t  th e i r  d e lta  in to  th e  
o pen  sea  in  R ecen t t im e . T hey  a r e  f il lin g  th e  head  of th e  c re s c e n t- s h a p e d  
e s tu a ry ,  W inyah B ay . B o r in g s  a c r o s s  the  m outh  of th e  e s tu a ry  fo r  a  new
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highw ay b r id g e  (R oute U .S . 17) show ed 30 fe e t  of s i l t  and sand  w ith  so m e  b a s a l  
g ra v e l o v e rly in g  a  g re y , h a rd  m a r l ,  p ro b ab ly  p re -R e c e n t  in  ag e , a t  d e p th s  of 
45 -50  fe e t  be low  M SL.
T h e  a llu v ia l p la in  sec tio n  of the  G re a t P e e  D ee V a lley  i s  d o m in a ted  by 
a  s in g le  ch an n e l ra n g in g  in  w id th  f ro m  300-500  fe e t . D ep th s  d e c r e a s e  f ro m  a 
low w a te r  m in im u m  of 15 fe e t  a t  B u ll C re e k  to  2 fe e t  n e a r  P e e  D ee  (F ig . 2). 
H ow ever, s c o u r  p o o ls  ex ceed in g  20 f e e t  d eep  a r e  q u ite  fre q u e n t. L evee  h e ig h t 
in c r e a s e s  f ro m  3 f e e t  to  6 fe e t  above  low w a te r  s ta g e  o v e r  the  sam e  d is ta n c e .
T he g ra d ie n t of th e  flood p la in  i s  0 .6 9  fe e t  p e r  m ile , w hich  i s  l e s s  th an  the  
L it t le  P e e  D ee b u t g r e a te r  than  the  W accam aw  (F ig . 8). T he p r e s e n t  r iv e r  
flow s p r im a r i ly  on th e  so u th w e s te rn  s id e  of the  flood p la in . H ow ever, u p ­
s tre a m  fro m  th e  P e e  D ee gag ing  s ta tio n , the  r i v e r  i s  no t confined  to  one s id e  
of i t s  v a lley , and  n e a r  the  ju n c tio n  w ith  th e  L i t t le  P e e  D ee  i t  a p p e a r s  to  b e  
m ig ra tin g  e a s tw a rd  in to  th e  flood b a s in  of the  s m a l le r  r i v e r  (F ig . 9). W ell- 
developed  m e a n d e rs  a r e  p ro m in e n t in  p la c e s . M ean d e r len g th  v a r ie s  b e tw een  
0 .5  and 0 .7  m ile s .  C u t-o ffs  a r e  p r e s e rv e d  on th e  e a s te r n  s ide  of the  flood 
p la in . W h ere  th e  ch an n e l im p in g e s  a g a in s t  th e  v a lle y  w a ll m e a n d e rin g  i s  in ­
h ib ited , and a  "d e fo rm ity "  of ch an n e l p a t te rn  ta k e s  p la c e , p ro d u c in g  a  long , 
s tr a ig h t  re a c h . M icro to p o g rap h y  in  th e  flood b a s in s  beh ind  the  le v e e s  i s  w e ll-  
m a rk e d , b e in g  e sp e c ia lly  a p p a re n t w h e re  i t  i s  r e f le c te d  by  v eg e ta tio n  p a t te r n s  on 
a e r ia l  p h o to g ra p h s . W a te r  in  a n a s to m o s in g , shallow  c h a n n e ls  o r  s lo u g h s, 
v e g e ta te d  by  w a te r - to le r a n t  t r e e s ,  flow s th ro u g h  th e  sw am p only a t  flood s tag e . 
T h e se  c h a n n e ls  a r e  f re q u e n tly  l e s s  th an  2 -4  fe e t  d eep . W a te r  l in e s  on t r e e s  
in  th e s e  s lo u g h s in d ic a te  4 -5  f e e t  r i s e  in  w a te r  le v e l d u r in g  flo o d s.
S ed im en ts  a r e  f in e r  and d if f e r e n t  in  co m p o sitio n  f ro m  th o se  of th e  
W accam aw  o r  L ittle  P e e  D ee  v a lle y s . Y ellow  s i l t  and c la y  co n ta in in g  abu n d an t 
m ic a  f la k e s  and  heavy  m in e r a ls  a r e  c h a r a c te r i s t i c ,  b u t a t  d e p th s  of 10-20  fe e t  
c le a n  sand  h a s  b e e n  e n co u n te re d  in  b o r in g s . O rg an ic  sed im en ta tio n  i s  no t 
im p o r ta n t in  th is  v a lle y  in  flo o d b as in  e n v iro n m e n ts . T he b ed load  of the  p re s e n t  
s t r e a m  i s  c o a r s e  sand  m ix ed  w ith  p e a - s iz e d  g ra v e l ,  b u t g ra in  s iz e  d e c r e a s e s  
d o w n stre am  to  fin e  sand  and s i l t  a t  th e  h ead  of th e  d e lta . L ogs of d r i l l  h o le s
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fo r  b r id g e  c o n s tru c tio n  a c r o s s  the  G re a t P e e  D ee V a lley  a t  U. S. 76 and 
U. S. 701 (F ig . 2) b o ttom  in  a  d a rk -c o lo re d ,  s tif f  c la y  a t  a p p ro x im a te ly  35 fe e t  
and 50 fe e t  r e s p e c tiv e ly , below  flo o d p la in  le v e l . I t  i s  p o s s ib le  th a t  th is  i s  the 
C re ta c e o u s  " b a s e m e n t” w hich  o u tc ro p s  a t  s e v e ra l  p la c e s  in  the  b lu ffs  to  th e  
so u th w est. No s a m p le s  w e re  a v a ila b le  to  v e r ify  th is  in te rp re ta t io n .
Conway
P re c ip ita tio n  3 .2 3  3 .9 4  3 .8 6  3 .0 7  3 .5 1  5 .2 1  7 .0 0  6 .6 0  5 .3 8  2 .9 7  2 .3 2  3 .26
Y e a rs  70 71 71 72 71 71 71 69 68 70 71 71
M ean
T e m p e ra tu re  4 8 .6  4 9 .6  5 6 .2  6 3 .7  7 1 .4  7 8 .0  8 0 .5  7 9 .8  75 .3  65 .3  5 5 .2  4 8 .4
Y e a rs  63 63 63 63 63 63 63 63 63 63 63 63
M arion
P re c ip ita tio n  3 .0 8  3 .5 1  3 .7 8  3 .0 6  3 .4 1  4 .2 5  6 .2 9  6 .3 0  5 .5 6  2 .77  2 .7 7  3 .38
Y e a rs  26 31 31 33 33 32 32 29 30 30 29 28
00
M ean
T e m p e ra tu re  4 7 .5  4 9 .9  5 4 .4  6 2 .7  7 1 .3  78 .1  8 0 .4  7 8 .8  7 4 .2  6 3 .8  5 4 .9  4 7 .5
Y e a rs  27 28 29 29 29 29 29 28 28 27 27 28
M yrtle
B each
P re c ip ita tio n  1 .82  2 .6 8  3 .8 8  2 .5 7  3 .3 1  4 .41  4 .4 9  5 .9 2  8 .2 0  3 .2 9  2 .4 2  2 .6 6
Y e a rs  8 8 8 8 8 8 8 8 8 8 8 8













S urface F a c ie s E levation Length W idth T h ickness
B a r r ie r 0 to  15 34 0 .0  to 0 .4 10 to  35
R ecen t
B a c k b a rr ie r  f la t (a) -4  to  +3 5 0 .5  to  0 .7 5 to  20
B a r r ie r 5 to  30 34 0 .8  to 1 .5 30 to  70
M yrtle
B a c k b a rr ie r  f la t 17 to 22 4 (b ) 
20 (c)
0 .0  to 0 .5  
0 .0  to 6 .0
10 to  50
B a r r ie r 30 to 55 28 1.0  to 7 .0 30 to  45
Ja lu co
B a c k b a rr ie r  f la t 35 to  40 14 0 .0  to 2 .0 30 to  60
Conway
B a r r ie r 40 to  60 9 (b)
20 (c)
0 .0  to  0. 7 
0 .0  to  2 .0 20 to  35
B a c k b a rr ie r  f la t 40 to  45 31 3 .5  to  7 .0 10 to  50
B a r r ie r 65 to  115 30 4 .0  to  15 20 to 45 (d)
H orry
B a c k b a rr ie r  f la t (e) 90 to  105 18 11 to  16 40 to  60 (d)
U nit of M easu rem en t f t  ± MSL M iles M iles F e e t
(a) At C h e rry  G rove <b) E a s te rn  end (c) W este rn  end (d) E xcludes "W accam aw ” and "D uplin” 
fo rm a tio n s  (e) d oes not include ex tension  in  M arion  County.
M orphom etric  P ro p e r t ie s  of C o asta l S u rfaces, H o rry  C o . , S. C.
Sam ple No. Lab. No. Location
E levation  
Sam ple Type ft. fro m  HWM
Age 








J .  D uB ar 
(p. co m m .)
1-1897*
1-1898*




68th Av. N. M yrtle  
B each  
33°49'15MN, 
78°49'10"W
a s  fo r sam ple  2
a s  fo r  sam ple  2
O cean F o r e s t  H otel, 
M y rtle  B each 
S S M S W N , 
78°50'00"W




a s  fo r  sam ple 6
F re s h w a te r  p ea t 
exposed on beach
F re sh w a te r  p ea t 
re c o v e re d  fro m  co red  
valley  fil l  behind 
beach
a s  fo r  sam ple  2
B ra c k ish  w a te r  peat 
a t  b a se  of sec tion
In situ  "w hite pine" 
stum p exposed on 
beach
C h arco a l and hum ic 
co llo id s  of bu ried  
A^ horizon
F re s h w a te r  peat 
b u ried  beneath  two 
dune sh ee ts
-2















+ 3 ,6 0 0  
-2 ,5 0 0







B asin A rea
C hannel
length O rd e r  No. R elief Swamp W idth
No. 1 s t O rd e r 
S trea m s
M axim um  
Side slope
A 0 .22 2 .3 4 3 20 0. 1 6 -
B 0 .4 2 4 .8 6 3 25 0 .1 16 -
C 7.90 36 .2 0 4 37 0 .3 5 97 -
D 7 .4 0 24 .2 5 4 39 0 .3 60 3
E 2 3 .1 6 8 .4 5 (? ) 80 0 .6 178 4
F 12 .1 4 8 .4 4 70 0 .4 5 134 -
G 7 .4 2 2 .5 3 65 0 .2 0 51 -
H 2 .3 1 8 .7 3 21 0 .25 16 -
I 9 .7 4 3 9 .1 4 32 0 .60 77 3
J 6 .5 9 18.25 3 40 0 .55 35 3
K 6 .9 6 2 0 .5 4 44 0 .5 40 3
U nit Sq. M iles M ile s  (Sum) E n u m era tiv e F e e t
(Total)
M iles  Max. E num era tive D eg rees
Source A ir photo A ir photo A ir  photo Topog. Map A ir photo A ir photo F ie ld








S tra tig ra p h ic  sec tio n  on e a s te rn  s id e  of In tra c o a s ta l  W aterw ay , n o rth  
of M y rtle  B each , H o rry  County, S. C. ( la t. 33°47 '50,IN; long. 78C46 ,00"W ).
0- 1. 0 ft. Sand m e d iu m -c o a rse ;  q u a r tz ;  con ta in ing  abundan t hum us and
ro o ts ;  p e p p e r and s a l t  a p p e a ra n c e ; w eak  c ru m b  s t r u c tu r e ;  v e ry  
f r ia b le ;  N 3 /v e ry  d a rk  g re y . S h arp  co n tac t.
1 .0 -  2 .8  f t. Sand m ed ium  g ra in e d ; 10Y R5/8 ye llo w ish  b row n  w ith  ru s ty  o x i­
d ized  s ta in in g s  a long  ro o t  c h an n e ls ; p a tch e s  of 10Y R 2/2 v e ry  
d a rk  b row n; hum ic r ic h ,  m a s s iv e ;  so ft w ith  v e r t ic a l  f r a c tu r e s .  
G rad a tio n a l w avy co n tac t.
2 .8 -  3 .6  f t. B leach ed  m e d iu m -fin e  san d ; s in g le  g ra in e d , lo o se ; N 8/2 w h ite . 
S harp  w avy co n tac t.
3 .6 -  6. 7 ft. O rg an ic  bound h a rd p a n  of v a ry in g  h a rd n e s s , m a s s iv e , so ft; can
b re a k  in  f in g e rs ;  f in e -m ed iu m  sand w ith  o rg an ic  c o llo id s ; banded , 
su b -h o riz o n ta l and n e a r ly  p a ra l le l ,  som e b an d s an as to m o sin g ; 
c u t by w idely  sp aced  f r a c tu re  p la n e s ; 10Y R 2/2 v e ry  d a rk  b row n , 
10Y R2/1 b lack ; l ig h te r  ban d s 10Y R 4/4 d a rk  y e llo w ish  b row n.
V ery  s h a rp  co n tac t.
6 .7 -  9 .0  ft. Sandy c lay , p la s t ic  m a s s iv e ;  no s h e l ls ;  N 4/0 d a rk  g re y . Sharp
co n tac t.
9. 0 -14 . 8 f t. M ed ium -fine  san d , s in g le  g ra in ; lo o se  w ith  th in  d isco n tin u o u s  
c la y  s t r in g e r s  and b a lls ;  b o rin g s  ( ? ) ;  no s h e ll ;  lo w e r foo t co n ­
ta in in g  ox id ized  band w ith  iro n  n odu les  (lim o n ite ); 7 . 5Y R 6/8 
re d d is h  yellow ; 2. 5Y 6/2 lig h t b row n  g re y . S harp  co n tac t, v e ry  
p ronounced .
1 4 .8 -1 6 . 7 ft. B u tte ry  c lay  w ith  s h e lls  s c a t te re d ,  som ew hat sandy ; b lu ish  g re y , 
no c o lo r  to  m a tc h  c h a r t ;  c lo s e s t  i s  N 4 /d a rk  g re y .
16. 7 -1 8 .1  f t. S hell r ic h , c lay ey  sand ; s lig h tly  s tic k y , m a s s iv e , sloppy  w hen
w et; co n ta in s  in ta c t  T ag e lu s  p le b e iu s  and C r a s s o s t r e a  in  p o s itio n  
of g row th . S am e c o lo r  a s  above. W avy s h a rp  c o n tac t, b o re d .
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(U n co n fo rm ity  s e p a ra tin g  M y rtle  d e p o s its  above  f ro m  Ja lu c o  below )
1 8 .1 -1 9 . 6 f t. O rg an ic  r ic h  m ed iu m  g ra in  sand ; 10Y R 2/2 v e ry  d a rk  b row n  in 
top  6 " , g rad in g  down to  10Y R 6/3 p a le  b ro w n , m a s s iv e  so ft; 
b eco m in g  s in g le  g ra in  lo o se  in  p a le r  c o lo re d  a r e a  (b u ried  h u m ate  
p a leo so l) . G ra d a tio n a l c o n ta c t.
1 9 .6 -2 1 .6  f t. M edium  g ra in e d  san d , h o r iz o n ta lly  bedded  w ith  som e c o a r s e  
sand  la y e r s ;  v a ry in g  in  c o lo r  a t  top , 7. 5Y R 5/8  s tro n g  b row n 
to  10Y R 5/4  y e llo w ish  b ro w n . B lu ish  g re y  in  lo w e s t foot. W et, 
s loppy ; no sh e ll ;  m a s s iv e , soft.
(U n confo rm ity  b e tw een  J a lu c o  d e p o s its  above  and  "W accam aw  fo rm a tio n "  
below )
21. 6 -2 3 .6  f t. T h is  la y e r  i s  a p p ro x im a te ly  1 fo o t d isco n tin u o u s  sand  w ith  sh e ll 
h a sh , and  w hole  sh e ll ;  c o a r s e  san d , c ro s s -b e d d e d , p o o rly  
s o r te d , ye llow  b ro w n ; g ra d e s  in to  1 foo t th ic k  b lu e  g re y  c o a r s e  
sand , a n g u la r , sh e ll  h a sh ; p a r t ly  in d u ra te d  a t  b a se : "W ac­
cam aw  fo rm a tio n "  (s e e  D u B ar and  F u rb u n ch , 1965, S ec tio n s  22 
and  56).
APPENDIX 7a
M y rtle  b a r r i e r
L o c a tio n :
V e g e ta tio n :
E le v a tio n :
P ro f ile :
N e a r  J e t .  67th A ve. N. and  B ry a n  D riv e , M y rtle  B each ,
H o rry  C ounty , S .C . ,  L a t. 33°44 '46” N; Long. 78°50 '10"W .
P in e  and s c ru b  oak  and p a tch y  tu s so c k  g r a s s  and lic h e n  c o v e r . 
34 fe e t  above MSL.
Aoo 0 - 1 /4 ” : P in e  le a f , cone, and oak le a f  c o v e r .
Ao: n o t p re s e n t
A l 1 /4 - 7 ” : Sand co n ta in in g  c h a rc o a l and  o rg a n ic  f r a g m e n ts , m ed iu m  to  fin e
g ra in e d ; sp eck led  c o lo r  2. 5Y R 4/0 d a rk  g re y ; w eak  c ru m b ; v e ry  
f r ia b le ;  ro o ts  p re s e n t .  W avy g ra d a tio n a l c o n ta c t w ith:
A2 7 -1 1 ” : Sand, m e d iu m -f in e , w e l l - s o r te d ,  c le a n ; 5 Y 8 /1 , w h ite ; s in g le
g ra in , lo o se ; fe w e r ro o ts .  S h arp  c o n ta c t w ith:
B 11 -18” : Sand, m e d iu m -f in e , w e l l - s o r te d ;  2. 5Y 6/4  lig h t y e llo w ish  b row n ,
s in g le  g ra in , lo o se , w ith  i r r e g u la r ly  shaped  m o tt le s  up to  2” 
in  d ia m e te r ,  7. 5Y R 4/4  b ro w n -d a rk  b row n , v e ry  f r ia b le ;  som e 
d a rk  b ro w n  in  b la ck  n o d u le s  l / l 6 t h ” in d ia m e te r  f i r m  to  f r ia b le ,  
so m e  ro o ts .  G ra d e s  in to :
C (B 2 ?) 1 8 -4 1 ": Sand, m ed iu m  to  f in e , w e ll s o r te d ; 5Y 7/4  p a le  ye llow ,
s in g le  g ra in  and lo o se , w ith  sm a ll l e s s  1 /2 ” m o ttle s , 2 .5 Y 6 /6 , 
o liv e  ye llow , s tre a k y , f r ia b le .
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APPENDIX 7b
M y rtle  b a c k b a r r i e r  f la t
L o ca tio n ; In  d ra in a g e  d itc h  p a ra l le l  S. C , 707 n e a r  M y rtle  B each , H o rry
C ounty, S .C . , L a t. 33°41’45"N ; Long. 78°55'00"W .
V eg e ta tio n : P in e , oak and d e n se  g r a s s  c o v e r .
E le v a tio n : 20 fe e t  above M SL.
P r o f i le :
Aoo and Ao n o t p re s e n t
A l 0 -1 ” : F in e  sandy  s i l t  w ith  o rg a n ic  f ra g m e n ts  and g r a s s  ro o ts ,
10Y R 5/4 y e llo w ish  b row n ; m o d e ra te  fine  c ru m b  s tru c tu re ;  
f r ia b le .  S harp  c o n ta c t w ith:
A2 1 -7 " : S ilt, w e ll so r te d  w ith  som e fin e  sand  g ra in s ;  2 .5 Y 7 /4  p a le
yellow ; f in e -m e d iu m  c ru m b  s t r u c tu r e ;  f r ia b le  to  p o w d er w hen 
d ry ;  so m e  iro n  n o d u les  up to  3 /8 "  d ia m e te r ,  f i r m ; few ro o ts .  
S harp  sm oo th  c o n ta c t w ith:
B1 7-13  1 /2 " : C layey  s il t ;  10Y R 5/6 y e llo w ish  b row n  w ith  2 .5 Y R 5 /6  re d  
m o ttle s  up  to  l / 2 "  in d ia m e te r ;  a n g u la r  b lo ck y  s t ru c tu re ,  
m o d e ra te  1" p e d s , g re y  c la y  sk in s  on som e of th e  p e d s  p e n e ­
tr a t in g  a long  f r a c tu r e s  and fo llow ing  ro o t c a s t s  f ro m  A2 h o r i-  
zon; f i r m ;  som e iro n  n o d u le s  up to  3 /8 "  d ia m e te r ;  few ro o ts . 
G ra d e s  in to:
B3 3 0 -5 7 " : S ilty  c la y , s tro n g ly  m o ttle d , 5Y 7/1 (N /7) lig h t g re y  c lay
b eco m in g  m o re  d o m in an t w ith  d ep th ; b la ck  (5Y 2/1  o r  N /2 ) 
(Mn) m o tt le s  and n o d u le s , f i r m  up to  1 /4 " ;  and  up to  2" w ide 
re d  (2. 5Y R 4/6) and s tro n g  b row n  (7. 5Y R 5/8) m o ttle s  re d  in  
c e n te r  of m o ttle s  fad ing  w ith  d ep th ; m a s s iv e  s t r u c tu r e ;  f irm  
w hen m o is t ,  p la s t ic  and s tic k y  w hen w et; few  ro o ts .
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APPENDIX 8a
J a lu c o  b a r r i e r
L o c a tio n : 1 .7  m ile s  N of N ixons C ro s s r o a d s  on U. S. 17 n e a r  L ittle
R iv e r . R o ad sid e  e x p o su re  on in te rf lu v e . L a t. 33°51 '55MN; 
Long. 74°38’00"W .
E le v a tio n : 55 fe e t abo v e  MSL.
V eg e ta tio n : P in e , s c ru b  oak w ith  g round  c o v e r  of woody s c ru b  and tu s so c k
g r a s s .
P ro f ile :
Aoo L eaf l i t t e r  of p ine and  oak  - -  d isco n tin u o u s.
Ao 0 -1 /4 " :  D eco m p o sed  le a f  l i t te r .
A1 1 / 4 - 1 1 / 2 " :  Sand, m e d iu m -f in e , lo am y  co n ta in in g  so m e  c o a r s e  g ra in s ;
10Y R 4/1 d a rk  g re y ; w eak  c ru m b  s t ru c tu re ;  v e ry  f r ia b le ;  
abu n d an t g r a s s  ro o ts .  G ra d e s  in to:
A2 1 1 /2 -5 " :  B leach ed  san d , m e d iu m -f in e  w ith  so m e c o a r s e  sand  g ra in s ;
10Y R 6/1 lig h t g re y  to  g re y ; s in g le  g ra in ;  lo o se ; fe w e r  ro o ts .
S harp  c o n ta c t w ith:
B l 5 -3 0 " : Sand m e d iu m -f in e  w ith  so m e  c o a r s e  sand g ra in s ;  10Y R 7/6
(A21) yellow  w ith  fa in t 10Y R 6/6 b ro w n ish  yellow  m o tt le s  up to  1" in
d ia m e te r  u su a lly  1 /4 " ;  so m e  n o d u les  and c o n c re tio n s  1 /4 - 1 /2 "  
(iro n ): 10Y R 6/6 b ro w n ish  yellow ; w eak  c ru m b ; v e ry  f r ia b le  
e x c e p t fo r  h a rd  n o d u les ; few  ro o ts ;  iso la te d  h u m ate  s ta in  in 
u p p e r  15" of th is  h o riz o n . V e ry  w avy g ra d a tio n a l c o n ta c t w ith:
B2 3 0 -4 2 " : C layey  san d , i r r e g u la r ,  f r ia b le  p o d s  of re d d is h  b row n  (7 .5 Y R 6 /8 )
( B l l )  so ft h a rd p a n , g ra d e s  u p w a rd s  and d o w nw ards in to  a d ja c e n t
h o riz o n s .
C l 4 2 -5 5 " : C layey  san d , m ed iu m -fin e  som e g ra n u le s  (q u a r tz ? ) ;  7 .5 Y R 6 /8
(B21) r e d d is h  yellow ; (so ft h a rd p a n ? )  m a s s iv e ;  f r ia b le ;  few  ro o ts .
C o lo r of th is  h o riz o n  fa d e s  w ith  dep th . H o rizo n  c o n ta in s  w avy 
b an d s  of i r r e g u la r  th ic k n e s s  w hich  a n a s to m o se ; s lig h tly  s ilty
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s a n d ;  7 .  5 Y R 4 / 4  b r o w n  t o  d a r k  b r o w n ;  m a s s i v e ;  s o f t ;  v e r y  
p r o n o u n c e d  a t  b a s e  o f  p r o f i l e .
APPENDIX 8b
Conw ay b a c k b a r r i e r  f la t
L o ca tio n : On f la t  b a c k b a r r ie r  f la t  su r fa c e  a lo n g  C ounty R d. 135,1. 8 m ile s
f ro m  J e t .  w ith  C ounty R oad 24 , in  d ra in a g e  d itc h  a t  r ig h t  a n g le s
to  ro a d . L a t. 35°47,45"N ; Long. 79°10'03"W .
E le v a tio n : 35 fe e t  above  MSL.
V e g e ta tio n : C h ie fly  p in e , so m e h a rd w o o d s. Good woody s c ru b  and g r a s s
c o v e r .
P r o f i le :
no d is t in c t  Aoo o r  Ao
A l 0 -3 " : F in e  lo am y  sand c o n ta in in g  abundan t ro o ts ;  7 .5 Y R 4 / (N / ) d a rk
g re y ; fine  c ru m b  s t r u c tu r e ,  v e ry  f r ia b le .  G ra d e s  in to:
A2 3 -1 2 " : F in e  sandy  s i l t ;  2 .5 Y 5 /4  lig h t o live  b ro w n ; c ru m b  s t ru c tu re ,
f r ia b le ;  c o n ta in s  ro o ts . S h a rp  c o n ta c t w ith:
B1 12-15": Sandy s i l t ;  10Y R 5/6 y e llo w ish  b ro w n , f i r m  c ru m b  s t ru c tu re ;
in te r to n g u e s  w ith  A2 and B2.
B2 15 -25": Sandy c lay ; 10Y R 5/6 y e llo w ish  b ro w n ; m o ttled  2 .5 Y R 5 /8  re d ,
m o tt le s  b eco m in g  l a r g e r  and  m o re  d is t in c t  to w a rd s  b a s e , up 
to  1” w ide; m o d e ra te  b lo ck y  s t r u c tu r e ,  p la s t ic  w hen w et, w e ll-  
d ev e lo p ed  g re y  c lay  sk in s  on p e d s . G ra d e s  into:
B3 2 5 -6 1 " : Sandy c lay  w ith  som e c o a r s e  sand  and  g ra n u le s  p re s e n t ;  s tro n g ly
m o ttle d  h o riz o n  N 5 / l  (5Y 5/1) g re y , 10Y R6/8 b ro w n ish  yellow , 
to  2 . 5Y R 5/8 re d  d o m in a tin g  a t  th e  c e n te r  of the  m o ttle ; m o ttle s  
up  to  1 -2 "  in  w id th  w ith  no d is t in c t  p a tte rn ;  so m e  re d  sp o ts  
f i r m  to  h a rd , f r ia b le  w ith  d iff ic u lty , 1 /4 -1 /2 "  in  s iz e . Y ellow  
b e c o m e s  m o re  p ro m in e n t in  m o ttle s  a t  b a s e  of h o riz o n . C o a rs e  
b lo ck y  to  a  m a s s iv e  s t r u c tu r e  n e a r  b a s e ,  p la s t ic  w hen w et; 
p o lygonal s t ru c tu ra l  u n its  of m o tt le s .  B ec o m e s  g re y e r  and 
s lig h tly  m o re  sandy  below  5 0".
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APPENDIX 9a
H o rry  b a r r i e r  
L o c a tio n :
E le v a tio n :
V e g e ta tio n :
P r o f i le :
Aoo:
Ao 0 -1 /4 " :  
A l 1 /4 -3 " :
A2 3 -8 " :
B1 8 -1 7 " : 
(A21)
B2 17 -54": 
(A21)
C 5 4 -6 7 " : 
( B l l )
R o ad sid e  e x p o su re  a lo n g  U. S. 501 betw een  A ynor and 
G a liv an ts  F e r r y  1 .7  m ile s  f ro m  A ynor. L a t. 34°01f10"N ;
Long. 79°13’30"W .
89 fe e t  above M SL.
S crub  oak , p ine w ith  tu s so c k  g r a s s ,  woody sc ru b  and lich en  
ground  f lo ra .
P a tc h y  le a f  l i t t e r  
L ea f m old
F in e  lo am y  sand ; 10Y R3/1 v e ry  d a rk  g re y ; fin e  w eak c ru m b  
s t r u c tu r e ;  v e ry  f r ia b le  abundan t ro o ts . G ra d e s  into:
B leach ed  fine  san d ; 10Y R 6/1 lig h t g re y  to  g re y ; w eak  c ru m b  
to  s in g le  g ra in ;  v e ry  f r ia b le  to  lo o se ; ro o t le ts  p r e s e n t .  S h arp  
c o n ta c t w ith :
Sand, f in e , w e l l - s o r te d ;  2. 5 Y 6 /4 , lig h t y e llo w ish  b ro w n ; w eak  
c ru m b ; v e ry  f r ia b le . T h is  h o riz o n  i s  s ta in ed  b y  h u m u s, 10Y R 5/3 
b ro w n , b eco m in g  l e s s  m a rk e d  w ith  d ep th . G ra d e s  in to:
F in e  san d , w e l l - s o r te d ;  2 .5 Y 7 /4  p a le  yellow ; s in g le  g ra in  to  
w eak  c ru m b ; lo o se . H o rizo n  c o n ta in s  b a n d s  of fine  sand  iro n  
s ta in ed  10Y R 6/6 b ro w n ish  ye llo w ; b an d s  a r e  h o r iz o n ta l and 
w avy, of v a r ia b le  th ic k n e s s  l / 4 - l " .  Som e n o d u les  a r e  p r e s e n t  
up to  1 /2 " , h a rd . S harp  w avy c o n tac t w ith:
I ro n s to n e  2. 5Y R 4/8 re d  a t  c e n te r ,  d isco n tin u o u s  n o d u le s  up to  
6 "x 3 "x 2 " , h a rd  w ith  knobbly  s u r fa c e s . B etw een  iro n s to n e  is  
f ine  sand , 10Y R 7/6 y e llo w , s in g le  g ra in , lo o se . S harp  c o n tac t 
w ith :
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ro o t (? )  c h a n n e ls , d isco n tin u o u s , v e r t ic a l ,  h o r iz o n ta l and 
d iag o n al 3 /4 -1  1 /2 "  w ide  up  to  30" long , c la y  5Y 6/2  lig h t g re y  
to  N 8 / w h ite  and 5Y 7/1  lig h t g re y  in  sandy a r e a s ;  m a s s iv e , 
f r ia b le ,  no ro o ts ;  b e c o m e s  in c re a s in g ly  m o re  sandy to w a rd s  
b a s e  of e x p o su re .
APPENDIX 9b
H o rry  f lu v ia l ( b a c k b a r r ie r  f la t  eq u iv a len t)
L oca tion :
E le v a tio n :
V eg e ta tio n :
P ro f ile :
Aoo and Ao: 
A l 0 -5 ” :
A2 5 -1 3 '
B1 13-42 '
B2 4 2 -6 3 ”
B3-C 63-98”
In  ro a d s id e  d itc h  on C ounty Road 31 in  M ario n  Co. be tw een  
S ta te  R oad 917 and U .S . 76, a p p ro x . 1 .3  m ile s  fro m  ju n c tio n  
w ith  U .S . 76 . L a t. 34°11 '40” N; Long. 79°11 '45”W.
A pprox . 100 fe e t  above M SL.
C u ltiv a ted  f ie ld  on s lope  to w a rd s  gu lly ; to p so il p a r t ia l ly  
re m o v e d  by w ash  and  d e fla tio n .
A b sen t f ro m  th is  p ro f ile .
F in e  sandy  lo am  co n ta in in g  ro o ts ;  10Y R 4/2 , d a rk  g re y  b row n; 
c ru m b  s t r u c tu r e ,  v e ry  f r ia b le ,  u p p e r  p o rtio n  tru n c a te d ?
S h arp  c o n ta c t w ith:
Sandy s i l t ;  7. 5Y R 5/6 , s tro n g  b row n ; c ru m b  s t r u c tu r e  (a d h e re s  
to  knife) p o o rly  p la s t ic  w hen  w e t; f r ia b le ;  som e fine  ro o t le ts  
ab u n d an t p o re  s p a c e s . G ra d e s  into:
F in e  sandy  s i l t  w ith  m o re  c la y ; 10Y R 5/8 , y e llo w ish  b ro w n ; 
w eak  b lo ck y  s t r u c tu r e ,  p e d s  1 /4 - 3 / 4 ” , f r ia b le ;  c o h es iv e  w hen 
w e t, b u t s t i l l  p o o rly  p la s t ic ;  w eak  re d  m o tt le s ,  2. 5Y R 5/8 (re d ) , 
u s u a lly  in s id e  p e d s , 1 / 4 - 1 /2 ” in  d ia m e te r ,  s l ig h t c lay  sk in  of 
ped  fa c e , v e ry  few  r o o ts .  G ra d e s  in to :
Sandy c la y  w ith  re d  m o tt le s  2. 5Y R 5/6  and 1 0R 4 /8 , a ls o  10Y R6/8 
b ro w n ish  yellow ; m o tt le s  1 -1  1 /2 ” d ia m e te r ,  v e ry  p ro n o u n ced  
and  s lig h tly  sandy  in  te x tu re ;  d isco n tin u o u s  l ig h t g re y  to  g re y  
(5Y 6 /1 ) z o n e s  l / 2 ” - l "  w ide  ( i r r e g u la r ly ? )  d is tr ib u te d  be tw een  
m o tt le s  (g leyed); m a s s iv e , f i r m  to  f r ia b le ,  r o o ts  r a r e .  G ra d e s  
in to :
C lay ey  san d , d o m in an tly  of re d  c o lo r  (10R 5/8 ) w ith  " p u rp le ” 
to n e s  (1 0 R 3 /4 , d u s ty  r e d ? ) ,  a ls o  w eak  m o ttlin g  b ro w n ish  yellow  
10Y R 6/8 and yellow  10Y R 7/8 ; g leyed  c lay  fo llow ing  fo r m e r
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C 6 7 -9 1 " : F in e  san d , s lig h tly  s ilty ; 10Y R 6/8 b ro w n ish  ye llow  to  7 .5 Y R 5 /8
s tro n g  b row n ; m a s s iv e  h a rd , w hen d ry ; h a rd p a n  d e c o m p o se s  
in  w a te r .  G ra d e s  in to :
C 9 1 -1 0 2 " : S ilty  san d ; w eak ly  m o ttled  10Y R 6/6 - 6 /8  b ro w n ish  yellow  to  
10Y R 7/2 , lig h t g re y  m o tt le s  l / 2 - l "  a p p a re n t in c r e a s e  in  s iz e  
w ith  d ep th , so m e  w ith  r e d  c e n te r s  2 .5 Y R 6 /6  - 6 /8  lig h t re d .
VITA
B ru c e  G rah am  Thom  w a s  b o rn  in  Sydney, A u s t r a l ia ,  on O c to b e r 29, 
1939. He a tte n d ed  B ondi J u n io r  T e c h n ic a l School and  S co ts  C o lleg e  g ra d u a tin g  
f ro m  the  l a t t e r  h igh  schoo l in  1956. W ith  th e  a id  of a  C om m onw ealth  S c h o la r­
sh ip  he e n ro lle d  in  th e  U n iv e rs ity  of Sydney, F a c u lty  of A r ts ,  in  1956 and 
g ra d u a ted  w ith  F i r s t  C la s s  H o n o rs  and th e  U n iv e rs ity  M edal in  G eography  in  
1961. In  1962 he re c e iv e d  a  T e a c h in g  A s s is ta n ts h ip  w ith  th e  D e p a r tm e n t of 
G eography  and  A n th ropo logy  a t  L o u is ia n a  S ta te  U n iv e rs ity , and in  1963 b e c a m e  
a R e s e a rc h  A s s is ta n t  w ith  th e  C o a s ta l S tu d ies  In s ti tu te  a t  L o u is ia n a  S ta te  
U n iv e rs ity .
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